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THE PROBLEM 
OF THE ORIGIN 
OF SENSATION 


I. The Problem 


The origin, i.e. the genesis proper, of the psyche, and 
its subsequent evolution, are closely related problems. Our 
general approach to psychic development is, therefore, direct- 
ly characterised by how we theoretically resolve the problem 
of the psyche’s origin. 

There have been many attempts, of course, to give a 
fundamental answer to this problem. First and foremost 
there is the answer that can be briefly designated as in 
the spirit of ‘anthropsychism’, and which is associated in 
the history of philosophical thought with the name of Des- 
cartes. Its essence is that the origin of the psyche is linked 
with the advent of man, and exists only in man. The whole 
prehistory of the human mind is thus expunged altogether. 
This view cannot be considered dead today; it is still met, 
and finds reflection in specific sciences. Some workers still 
cling to it, holding that the psyche, strictly speaking, is 
a quality inherent only in man. 

Another, opposite answer is given by the doctrine of 
‘panpsychism’, i.e. of the universal mental character of 
nature. Such views were expounded by certain French ma- 
terialists like Robinet. Fechner, among others famous in 
psychology, also held such a view. 

Between these two extremes, attributing the existence 
of mind, on the one hand, only to man, and on the other 
hand recognising mind as a quality of all matter in general, 
there are also intermediate views, which are much more 
common. First of all there is the view that could be called 
‘biopsychism’, the essence of which is that the psyche is a 
property not of all matter in general but solely of living 
matter. Such were the views of Hobbes and of many natural 
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scientists (Claude Bernard, Haeckel, and others). A psy- 
chologist who held this view was Wundt. 

There is yet another, fourth mode of answering the prob- 
lem, i.e. that of attributing the psyche not to matter in 
general, or to all living matter, but solely to those organisms 
that have a nervous system. This point of view might be 
called the conception of ‘neuropsychism’. It was advanced 
by Darwin and Herbert Spencer, and has become very com- 
mon both in contemporary physiology and among psycholo- 
gists, especially the Spencerians. 

Can any one of these four positions be adopted as a stand- 
point in general to orient us correctly on the problem of 
the origin of mind? 

It is as alien to consistently materialist science to hold 
that mind is the privilege only of man as to attribute uni- 
versal spirituality to matter. Our view is that the psyche— 
mind—is a property of matter that arises only at its highest 
stages of development, at the level of organic, living matter. 
Does that mean, however, that all living matter has some 
kind of very simple mind, that the transition from inani- 
mate matter to animate is at the same time a transition to 
living, sentient matter? 

We suggest that this assumption, too, contradicts modern 
scientific knowledge of the simplest living matter. Mind 
can only be the product of living matter’s subsequent evo- 
lution, and of the subsequent evolution of life itself. 

Thus we must also reject the contention that the psyche 
originates together with living matter and that it is inherent 
in the whole organic world. 

There remains the last of the views listed, that the origin 
of mind is linked with the development of a nervous system 
in animals. That view, however, also cannot be accepted 
uncritically, from our point of view. It is unsatisfactory 
because it arbitrarily supposes a direct link between the 
development of mind and the development of a nervous 
system, and ignores the point that, although the organ 
and the function are inseparably interconnected, their link 
is not at the same time immobile, singular, and fixed once 
and for all, so that analogous funclions can be performed 
by different organs. 

For example, the function that nerve tissue subsequently 
began to perform was originally carried out by processes 
taking place in protoplasm without the involvement of 


nerves.! It has been found that in sponges (S tylotella), which 
have no nerve elements whatsoever, there are true sphinc- 
ters, whose action is consequently not regulated by nerve 
apparatuses (M. Parker). We therefore also cannot accept 
without further concrete examination (as many contempo- 
rary physiologists do) the view that the origin of mind is 
tied by a direct and unique link with the origin of the nerv- 
ous system, although there is no doubt about it in the sub- 
sequent stages of evolution. 

The problem of the origin of the psyche thus cannot be 
considered resolved, even in its most general form. 

This state of affairs naturally led a number of natural 
scientists to agnostic positions on this issue. In the last 
quarter of the nineteenth century Emil Du Bois-Reymond, 
one of the most eminent natura] scientists of his time, point- 
ed out, in his address in honour of Leibniz (1880), seven 
unresolved ‘world riddles’ for human science.2 One of these 
was the problem of the origin of sensation. The President 
of the Berlin Academy, where Dubois-Reymond delivered 
his address, rejected several of the ‘riddles’ outright when 
summing up the discussion of the unknowability of certain 
problems for science, but kept three, emphasising their 
allegedly real inaccessibility to human knowledge. One of 
these three was the problem of the original rise of sensations, 
a question that Haeckel called, not by chance, the ‘central 
mystery of psychology’.® 

There is nothing, understandably, more foreign to con- 
sistently materialist science than the views of agnosticism, 
even if they are limited to just one area of knowledge. 


1See: C. M. Child. The Origin and Development of the Nervous 
System (The University of Chicago Press, Chicago, 1921). 

2See: E. H. Du Bois-Reimond. Reden, Vol. 2 (Verlag von Veit und 
Comp., Leipzig, 1912), p 65. See also: I. F. Ognev. E. Du Bois-Rey- 
mond’s Speeches and His Scientific Outlook. Voprosy filosofii i psi- 
khologii, 1899, 48: 211. Khvolson, by endorsing Du Bois-Reymond’s 
proposition that the ‘riddle of primary sensations’ is unresolvable, 
inevitably came logically to a more general position of ‘psychological 
agnosticism’, namely that the problems of psychology are, in general, 
‘actually alien to natural science’ (O. D. Khvolson. Gegel’, Gekkel’, 
Kossut i dvenadtsataya zapoved’ (Hegel, Haeckel, Kossuth, and the 
Twelfth Commandment), St. Petersburg, 1911. 

3 Ernst Haeckel. The Riddle of the Universe (Watts & Co., London, 
1931), p 139. 
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The first issue facing investigation of the genesis of the 
psyche is that of the original, initial form of the psychic. 
In that regard there are two opposing views. According to 
one the evolution of mental life begins with the development 
of a ‘hedonic psyche’, i.e. with the birth of a primitive, 
rudimentary self-consciousness. The latter consists in the 
organism ’s originally still hazy experience of ils own states, 
experience that is positive in conditions of an abundant 
diet, growth, and multiplication, and negative in conditions 
of starvation, partial destruction, and the like. These states, 
which are the prototype of human experiences of appetite, 
pleasure, or suffering, allegedly constitute the main basis 
on which various forms of ‘foreseeing’ consciousness, i.e. 
consciousness that apprehends the surrounding world, are 
later developed. 

This view can be justified theoretically only from the 
standpoint of a psycho-vitalist interpretation of evolution, 
which posits a special force within the object itself that 
operated at first as a purely internal stimulus and only 
later ‘armed itself’ with external sense organs. We do not 
consider this view acceptable in modern research thal aspires 
to be rooted in scientific soil, and do not deem it necessary 
to make a detailed critique of it at this point. 

We are compelled, both theoretically and factually, to 
regard life first and foremost as an interaction between 
an organism and its environment. 

Only through the evolution of this process of external 
interaction are the organism’s internal relations and states 
developed; internal sensitivity, which is associaled, in its 
biological significance, with functional co-adaptation of or- 
gans, can therefore only be secondary and dependent on 
‘protallaxic’ changes (to use Severtsov’s term). On the 
contrary, it is external sensitivity functionally linked with 
the reciprocal action of the organism and environment that 
must be regarded as primary. 

We shall thus take sensation, which reflects objective 
external reality, as the elementary form of ihe psyche, and 
treat the problem of the origin of the psyche in this concrete 
form as the problem of the genesis of a ‘capacity for sensation’ 
or (what is the same thing) sensitivity proper. 

What can serve as the criterion of sensitivity, that is 
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to say, how can we ascertain in general whether a sensation 
exists, even in its simplest form? The practical criterion 
is usually subjective. When we want to know if a person is 
experiencing a particular sensation, we can proceed quite 
simply, without going into complicated arguments about 
method, by asking him directly and receiving a clear-cut 
reply. We can, furthermore, check the answer by putting 
the same question to enough other people under the same 
conditions. If each of the persons questioned, or most of 
them, also admit to having the sensation, then clearly there 
will be no doubt that this phenomenon will really always 
arise in these conditions. The matter is quite different, 
however, when we are faced with the question of animal 
sensations. We have no possibility of appealing to the 
animal’s self-observation; we can know nothing about the 
subjective world either of the simplest organism or even 
of highly developed animals. The subjective criterion is 
consequently totally inapplicable here. 

Therefore, when we pose the problem of the criterion 
of sensitivity (capacity for sensation) as the most elementary 
form of the psyche, we necessarily must pose the task of 
searching out a strictly objective crilerion rather than a 
subjective one. 

But what can serve as an objective criterion of sensi- 
tivity? What can indicate to us the presence or absence 
of a capacity for sensation in a given animal in relation 
to some particular effect? 

Here we must again first consider the state of this ques- 
tion. Yerkes pointed to the existence of two main types 
of objective criterion of sensitivity available, or supposedly 
available, to modern zoopsychology.! First of all, there 
were those known as functional criteria, which were criterin, 
i.e. attributes, of mind residing in the behaviour of animals. 

It can be supposed—and this is the first assumption we 
can make here—that any movement is in general a sign 
of the presence or absence of sensation. When a dog runs 
to a whistle it is perfectly natural to assume that it hears 
the whistle, i.e. that it is sensitive to the corresponding 
sounds. 

Thus, when this question is posed in relation to dogs, 


4See: R. M. Yerkes. Animal Psychology and Criteria of the Psy- 
chic J. Phil. Sc. Meth., 1905, 2, 6: 141-149. 
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things are quite clear at first glance; when we transfer it, 
however, to animals at a lower level of evolution, and 
pose it in general form, we at once discover that movement 
no longer means the existence of animal sensation. Mobility 
is inherent in every animal; if we took it generally as a 
sign of sensitivity we would have to say that there is sen- 
sation as a psychological phenomenon wherever we find 
phenomena of life, and consequently movement, but that 
directly contradicts the thesis (incontestable for us) that 
the psyche, even in its simplest form, is not a property of 
all organic matter but is inherent only in its higher forms. 
We can, however, take approach to movement itself in a 
more differentiated way and inquire whether certain forms 
of it only, and not all movement, may not be the indicator 
of sensitivity. A limitation like that also does not solve 
the problem, since we know that even very clearly felt 
effects may not, in general, be associated with overt external 
movement. 

Movement consequently cannot serve as a criterion of 
sensitivity. 

[t is possible, furthermore, to consider the function of 
movements rather than their form the sign of sensitivity. 
Such, for example, are the attempts of certain members of 
the biological trend in psychology to consider an organism's 
capacity for defensive movements, or the link between its 
movement and its antecedent states and its experience, as 
a sign of sensation. The first of these suggestions is unten- 
able because movements of a defensive character cannot be 
counterposed to other movements that are an expression of 
the simplest reactivity. It is a property of all living matter 
to respond somehow to effects, not only to those favourable 
to the living body but also, it goes without saying, to un- 
favourable ones. When an amoeba, for instance, extends a 
pseudopod in response to the spread of acid in the water 
around it, that movement is undoubtedly protective, but 
it is hardly any more evidence of the amoeba’s capacity 
for sensation than the opposite movement of thrusting out 
a pseudopod to engulf food matter, or the active movements 
of ‘pursuing’ prey, so vividly described in protozoa by 
Jennings. 

We are thus unable to single out any special functions 
that could differentiate movements associated with sensation 
from those not so associated. 
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The fact of the dependence of an organism’s reactions on 
its general state and preceding influences is equally not a 
specific sign of sensation. Some workers (Bohn and others), 
suggest that if movement is associated with an animal’s 
experience, i.e. if the animal displays a rudimentary memory 
in its movements, then these movements are associated with 
sensitivity. This hypothesis, however, also comes up against 
a quite insuperable difficulty: capacity to change and to 
alter a reaction as a result of antecedent influences can 
also be conclusively established wherever phenomena of life 
in general can be established, because any living and viable 
body has a property that we call mnemic function in the 
broad sense that Hering and Semon used this concept. 

Some speak of a mnemic function not only in relation to 
living matter in the proper meaning of the word but also in 
regard to the kind of non-living structures that are only 
similar physico-chemically to living protein, but are not 
identical with it, i.e. in relation to inanimate colloids. The 
mnemic function of living matter is, of course, a qualita- 
tively different property from the ‘mneme’ of colloids, but 
that gives us all the more reason to say that the property 
that is expressed in accordance with a living organism’s 
reaction to past influences experienced by it is observed 
everywhere in life conditions. That also means that this last 
moment cannot serve as a criterion of sensitivity. 

The reason why it is impossible to infer sensation from 
animals’ motor functions is that we lack objective grounds 
for distinguishing irritability or excitability on the one hand, 
which is usually defined as the general property of all living 
bodies to enter into a state of activity through the effect of 
external influences, from sensitivity on the other hand, a 
property which, although it is a certain form of excitability, 
is, however, a qualitatively unique form. In fact, whenever 
we try to infer sensation from movement we come right up 
against the impossibility of establishing whether, in a given 
case, we are dealing with sensitivity or with an expression 
of the simple excitability that is inherent in all living mat- 
ter. 

Quite the same difficulty arises when we move from func- 
tional criteria (as Yerkes called them) to structural ones, 
i.e. when we try to infer the existence of sensation not from 
a function but from an animal’s anatomical organisation. 
The morphological criterion is even less reliable. The reason 
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for that is, as we have already said, that organs and functions 
constitute a unity yet are, however, by no means related 
to each other, either in a fixed or in an unambiguous way. 
Similar functions can be performed at different stages of 
biological evolution by structurally diiferent organs or ap- 
paralus, and vice versa. Thus, for example, any movement 
specilic to their species is performed in higher animals by 
their neuromuscular system. Can we, however, say on that 
basis thal movement exists only where there Is a neuro- 
muscular system? and on the contrary that where there is 
no such system there is no movement? Of course we cannot, 
because movements can also be performed without a neuro- 
muscular apparatus. Such, for example, are the movements 
of plants like turgescence (swelling) motions achieved by a 
rapidly rising fluid pressure that squeezes the plasma mem- 
brane against the cell wall and so stretches the latter. These 
movements can be very intense, since the pressure in plant 
cells sometimes reaches a value of several atmospheres (Hans 
Molisch). They can also sometimes be very rapid. We know, 
for example, that the leaves of Venus’s fly-trap (Dionaea 
muscipula) shut instantly when touched by an insect. But 
just as the absence of a neuromuscular apparatus cannot 
serve as a sign of the impossibility of movement, so, too, 
the absence of a differentiated sensory apparalus cannot 
serve as a sign that rudimentary sensation is impossible, 
although sensations are always associated with definite sense 
organs in higher animals. 

In mimosa the effect of an injury to one of the terminal 
pair of pinnae of its large pinnate leaf is known to be trans- 
mitted down the vascular bundles along the central stem, so 
that a wave of excitation runs through the leaf causing all 
the pairs of pinnae to fold up, one after the other. 

Is the apparatus of the transformation of mechanical 
excitation here, as a result of which neighbouring pinnae 
shrivel successively, an organ transmitting sensation? We 
cannot, understandably, answer that question, because to 
do so we would have to know what differentiates apparatus 
of sensitivity proper from others, e.g. transformers of ex- 
ternal influences. And for that we would have to know how 
to distinguish between the processes of irritability themselves 
and those of sensitivity. 


>See: Anton Dohrn. Der Ursprung der Wirbeltiere und das Prin- 
zip des Funktionswechsels (Berlin, 1875). 
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When we pass to structural criteria, incidentally, i.e. 
to analysis of the anatomical substratum of functions, it 
would seem at first glance that we then have the opportunity 
to utilise comparative anatomical study and can proceed not 
only from external comparison of organs but also from the 
findings of investigation of their actual genetic succession. 
Perhaps study of the succession of organs in evolution will 
help us associate organs whose functions are well known to 
us in higher animals with organs that are quite dissimilar 
to them but genetically linked with them, and so enable 
us to establish the commonness of their functions? If we had 
such a possibility the solution to the problem of the genesis 
of sensitivity would simply be to proceed along that path, 
i.e. to study meticulously how an organ evolved and was 
converted into one with a different structure but performing 
an analogous function. Here, however, we also come up 
against an insuperable difficulty, namely that the evolution 
of organs is governed by the principle of non-coincidence 
of their origin on the one hand and of their function on the 
other. 

Modern comparative anatomy distinguishes two very im- 
portant concepts—those of homology and analogy. 


In analogy and homology (Dogel says) we have two equivalent 
though heterogeneous categories of phenomena. Homologues 
express the capacity of organisms to adapt themselves to dif- 
ferent conditions, starting with the same material (identical 
organs), through natural selection in the course of evolution, 
and to achieve a different effect: from the fins of fish have 
evolved organs for swimming, walking, flying, and copulating, 
etc. In analogues organisms’ capacity to come to the same re- 
sult starting with different basic material, and to create func- 
tionally and structurally similar formations that have nothing 
phylogenetically in common, such as the eyes of vertebrates, 
cephalopods, and insects, makes itself felt.é 


The path of direct comparative morphological research is 
thus also closed for answering the problem of the origin of 
sensation, because organs with a common origin may, how- 
ever, be associated with different functions. There may be 
homologies between them, but there may also be no analo- 
gies; this discrepancy, moreover, naturally becomes sharper 


6V. A. Dogel. Sravnitel’naya anatomiya bezpozvonochnykh (Com- 
parative Anatomy of Invertebrates), Part I (Uchpedgiz, Leningrad, 
1938), p 9. 
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the longer the interval of evolution we take and the lower 
the evolutionary stages we descend to. While we can, there- 
fore, quite confidently orient ourselves on the functions of 
organs at higher stages of biological evolution, this becomes 
less reliable the further we move away from the higher 
animals. That is also a basic difficulty in distinguishing 
organs of sensitivity from organs of excitability. 

We thus come back once again to the problem of sensiti- 
vity and excilability (irritability), but it now faces us in 
a different form, viz., how to distinguish organs of sensation 
from organs that are irritable but nevertheless not organs of 
sensation? 

The impossibility of distinguishing objectively between 
processes of sensitivity and irritability led nineteenth-cen- 
tury physiology to ignore the distinction altogether. The 
two terms ‘sensitivity’ and ‘irritability’ were therefore often 
used as synonyms. At the dawn of its development physiolo- 
gy did, it is true, distinguish between the two concepts, 
that of sensitivity on the one hand and that of irritability 
on the other hand (von Haller’s sensibilitas and irritabilitas). 

The need to distinguish between them has again become 
an important issue for physiology in our day, which is 
understandable; modern physiologists are drawing nearer 
and nearer to study of the physiological processes that are 
directly connected with one of the higher properties of 
matter, i.e. with mind. It is no accident that we again find 
the idea in Orbeli of a need to distinguish between these 
two concepts, ‘sensitivity’ and ‘irritability’. 

{ shall try and use the concept ‘sensitivity’ ... only in those 
cases when we can say with certainty that the excitation of a 
particular receptor and its corresponding higher formations 
. accompanied with the onset of a definite subjective sensa- 
10n. 

...In all other cases, when there is no certainty that the excita- 
tion in question is accompanied with some sort of subjective 
sensation, or cannot be, we shall speak of a phenomenon of 
irritability and excitability.’ 

The criterion that Orbeli used to distinguish between 
irritability and sensitivity is still purely subjective. While 
a subjective criterion of sensitivity can be used for purposes 


Ln As Orbeli. Lektsii po fiziologiit nerunoi sistemy (Lectures on 
the Physiology of the Nervous System), 3rd edition (Moscow-Leningrad, 
1938), p 32. 
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of research on man, and is useful in practice, it is, to put 
it bluntly, non-existent for animals. According to Ziegler, 
an animal psychologist, the concept of sensation is entirely 
devoid of value in zoopsychology. From the standpoint of 
a purely subjective interpretation of sensitivity that is 
quite correct, of course, but it is only one step from there 
to the fundamental conclusions that were drawn at the 
end of the nineteenth century in a number of pronounce- 
ments by zoopsychologists (Bethe, Beer, and Uexkiill), who 
quite clearly and unequivocally advanced the following para- 
doxical thesis: that scientific zoopsychology is in no way 
a science of the psyche of animals and can never become 
one. 

The problem of the genesis of sensations, i.e. of sensi- 
tivity as the elementary form of the psyche, is thus quite the 
same in concrete investigations as it is in general theoretical 
views. The only difference is that in the one case we have a 
principled affirmation of the standpoint of agnosticism in 
the problem of the origin of mind and in the other case an 
actual position of agnosticism expressed in a rejection of 
real attempts to penetrate by objective methods (and that 
is the sole possibility as regards animals) into the range of 
phenomena that we call psychic and which are formed in 
their elementary form as phenomena of sensitivity. It is 
this lack of an objective and at the same time direct criterion 
of animals’ sensitivity, of course, that has led to most theo- 
rists in psychology denying outright that the transition 
from a capacity for irritability to one for sensitivity is a 
problem for experimental investigation, on the pseudogrounds 
that excitability and sensitivity are allegedly concepts 
relating to two fundamentally different spheres of reality: 
the one— irritability or excitability, to the material facts 
of organic nature, the other—sensation or sensitivity, to the 
world of phenomena which are understood either as an ex- 
pression of a special, spiritual principle or as purely subjec- 
tive phenomena accompanied with various organic processes 
and hence exempt from scientific consideration. 

In its general form this idea has been shared by almost 
all post-Cartesian psychology. Even those trends that are 


8 See: T. Beer, A. Bethe, und J. von Uexkill. Vorschlage zu einer 
objektivierenden Nomenklatur in der Physiologie des Nervensystems. 
Biologisches Centralblatt, 1899, 29, 13: 517-521. 
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opposed to one another in their philosophical leanings take 
their stand on the same initial premise of a metaphysical 
opposing of subjective mental phenomena and the objective 
content of material vital processes. In some instances this 
position is expressed in a direct divorce of mind from matter 
or, on the contrary, in attempts to reduce mental processes 
mechanically to physiological ones, and in other cases to 
recognition of a pre-ordained ‘parallelism’ or a purely ideal- 
istically understood ‘interaction’ somehow existing between 
them. Despite the quite obvious hopelessness of this position, 
especially as regards specific study of the psyche, bourgeois 
psychology sticks firmly to it. It has also injected this sub- 
jective stand into the problem of the genesis of mind, but 
here its theoretical untenability reveals itself very clearly. 
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The hopeless situation of the problem of the origin of 
sensation that has arisen in bourgeois psychology despite the 
immense factual material gathered on animal behaviour 
obliges us from the start to counterpose a fundamentally 
different approach, which follows from a fundamentally 
different conception of the psyche, to its general theoretical 
positions. 

Mind is a property of living, highly organised material 
bodies that consists in their ability to reflect through their 
states the reality around them, which exists independently 
of them. That is the most general, materialist definition 
of mind. Psychic phenomena, i.e. sensations, presentations, 
concepts, are more or less precise, profound reflections, 
images, pictures of reality. They are consequently secondary 
to the reality they reflect, which is, on the contrary, primary 
and determinant. 

This general theoretical, philosophical proposition is basic 
for materialist psychology. Therefore any attempt to rep- 
resent the psychic as if linked with matter, yet at the same 
time belonging to a special spiritual basis, is a departure 
from scientific positions. We cannot confine ourselves mere- 
ly to acknowledging that our notions, concepts, and ideas 
and the objective reality which is reflected in them, are 
not the same. That is to stress only one aspect of the matter. 
For psychology, however, it is especially important also 
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to stress another aspect, namely that any reflection of the 
objective world in psychic phenomena is nothing other than 
a function of a material, corporeal subject which itself is 
a particle of that world, in other words, that the essence 
of the psychic lies in the world of objective relations and 
not outside it. The task of scientific psychology is above 
all to find that way of concretely studying these subjective 
phenomena that would, figuratively speaking, penetrate be- 
neath their surface and lay bare their objective relations. 

This line of inquiry is clearly not only a matter of abstract 
interest, but is one of the actual direction, content, and 
outcome of any specific psychological investigation. 

An elementary naive view of mind reveals the profoundly 
unique nature of psychic phenomena that sharply distingu- 
ishes them from other, objective phenomena of reality. From 
that standpoint, our activity seems to occur as it were on two 
primordially different, opposite planes: (a) on a subjective 
ideal plane (i. e. the activity of our consciousness, thought); 
and (b) on an objective plane—the plane of phenomena of 
the material world, i.e. our external material activity, 
the movements of our body, and those internal processes 
which are their physiological basis. Everyone is well aware 
of these various subjective phenomena from his own inner 
experience. By employing self-observation we can describe 
them quite accurately, although it is not always equally 
easy to do so. A simple description of phenomena, however, 
still does not give us scientific knowledge. We need somehow 
to know how to uncover them, i. e. to discover their essence, 
and to pass from what at first seems to be the object of our 
study to what it really is. Such, too, is the task of all scien- 
tific knowledge and it is the task facing scientific psycholo- 


How, in fact, and in what direction, should an investiga- 
tion move in order to penetrate behind the semblance of the 
‘pure subjectivity’ of mental phenomena and yet, at the same 
time, not to lose the object of study—mind itself? Ever 
since psychology became a science this issue has continually 
arisen at each new, key stage in its development. Each psy- 
chological trend has tried to deal with it in its own way. 
The multiformity and complexity of these attempts should 
not, all the same, be exaggerated. They are very limited, 
despite the show of terms in which they are clothed. 

First of all there is the attempt to examine our psychic 
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world, i. e. the world of our ideas, senses, and reflections, 
by looking inside this world itself for the laws that express 
its essence. Can the findings of observations of variable, un- 
clear subjective psychic phenomena lead us, perhaps, through 
their careful rational elaboration to understanding of the 
laws and principles governing the ‘little world’ of our con- 
sciousness in the same way that observation of twinkling, 
sometimes cloud-hidden stars led mankind to discover the 
laws governing the motion of the ‘big world’, the world 
of the Universe??® 

This idea of classical rational psychology has never, of 
course, been realised, and it never will be. The world of 
the phenomena of consciousness is not at all like that of the 
planets. Consciousness cannot be examined in its self-con- 
tained being, because there are no independent relations 
within it. When we speak of ‘mental movements’ or ‘spir- 
itual forces’, these are no more than simple metaphors. 
The phenomena of consciousness are always related to some- 
thing and reflect something in themselves. For that reason 
any independent ‘physics’ of the phenomena of conscious- 
ness, any ‘mathematics of ideas’, any ‘geometry’ or pure 
‘logic of spirit’ is impossible. 

Simple observation already shows us the dependence of 
the phenomena of our consciousness on the external material 
reality that is reflected in them. 

Ii, however, starting from this perfectly obvious fact, 
we try to look for explanations of their existence in the 
reality itself that is reflected, abstracted from the subject, 
we prove to be completely outside the object of our study 
from the very first step. The reality, reflected by our con- 
sciousness, is a world whose relations and connections are 
not in any way psychological. I can study a thing in itself, 
or the conscious image or idea that I experience, as deeply 
and from as many angles as | please, but I shall not be able 
thereby, all the same, to find in it the laws of the conscious- 
ness that reflects it. 

We can try to discover the phenomena of consciousness 
by taking another path. We can move from their surface, not 
to the external world but, on the contrary, inward in the 
direct, literal sense, i.e. to the brain and the physiological 


° See: Is. Spektorsky. Physicism and Freedom in Seventeenth 


Century Rational Psychology. Voprosy filosofii i psikhologii (Moscow, 
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processes taking place in it. In this case, too, however, we 
are threatened with loss of the object of our study. The phe- 
nomena and processes which we discover in the brain and 
other organs of our body are physiological and not psycho- 
logical ones. The psyche is always linked with them and 
does not exist apart from them. Yet can we see in them the 
essence of the psychic? 


One day we shall certainly ‘reduce’ thought experimentally 
to molecular and chemical motions in the brain; but does that 
exhaust the essence of thought?!0 

Consciousness, thinking, and mind are not reducible in 
general to processes taking place in the brain, and cannot 
be deduced directly from them. . 

With this approach we thus find independent, external 
reality on one side of mental phenomena, and the brain 
and the nervous, physiological processes that take place 
in it on the other side, i.e. we find in both cases phenomena 
that are not psychic. The last may seem to lie on a purely 
mathematical plane devoid of any ‘depth’ whatsoever. It 
is thus as though study of these phenomena can only move 
over their surface and as though any attempt to penetrate 
behind them leads us in general outside the mind (psyche). 

This feature of psychic phenomena—one that is of course 
imaginary—provided grounds for advancing the idealist 
thesis that mind, as Lotz put it, is what it gives itself out 
to be, in other words, that the phenomena and essence 
coincide in the mind, that objective causal understanding of 
it is consequently impossible, and that psychology is there- 
fore forever doomed to remain a collection of purely de- 
scriptive data on man’s direct contemplation of his own men- 
tal world. 

But does the error leading to avowal of the scientific 
unknowability of mind lie, perhaps, in the attempt to con- 
sider mental phenomena in isolation from the external world 
and from the organism’s physiological processes? In order 
to penetrate to the psyche’s causal relationships and laws 
is it perhaps sufficient simply to consider both these rela- 
tions simultaneously? That was the path of experimental 
physiological psychology in the nineteenth century. 

Its spokesmen considered both a psychology consisting of 


10 Frederick Engels. Dialectics of Nature (Progress Publishers, 
Moscow, 1972), p 248. 
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general arguments about mental phenomena and one based 
entirely on the data of self-observation equally unrewarding. 
They started from the following idea: in order to subordi- 
nate psychology to science, it was enough simply to acknow- 
ledge the empirical fact of a link between the phenomena of 
consciousness and physiological processes and the conditio- 
nality of both in external influences, and then to proceed 
to their joint study by the experimental method. 

One very simple circumstance, however, raised an insuper- 
able obstacle to this line of inquiry, which was that, when 
a test gives us, on the one hand, a rigorously causal series 
of objective physiological phenomena and, on the other, a 
series of phenomena of consciousness, we are unable to find 
the transilion from one to the other. All we have a right 
to say, in sticking to experimental material and not crudely 
contradicting the scientific interpretation of causality, is 
that they move in parallel. If we set out from the subjective 
phenomena, we find that analysis of the corresponding 
physiological processes, although relevant to the very im- 
portant matter of their anatomical-physiological substratum, 
cannot essentially add anything to the data of self-obser- 
vation, and cannot enhance their value. If, conversely, we 
start from an analysis of objective physiological processes 
in their connections with external influences, we find that 
there is no need at all, for a scientific explanation of them, 
to bring in the subjective facts of consciousness because, 
in the well-known saying, consciousness is no more able 
to influence their natural course than a walker’s shadow af- 
fects his footsteps.” 

Some psychologists drew the very radical conclusion from 
this that it was necessary to dispense with the study of sub- 
jective phenomena altogether, and regard them as outside 
the province of psychology. 


11 See: W. Wundt. Uber  psychologische Methoden. Philoso- 
phische Studien. Vol. I (Leipzig, 1883); Th. Ribot. La psychologie 
allemande contemporaine (Alcan, Paris, 1896). 

12 [Tt was not by chance that this idea, which expresses the theo- 
retical crisis of psychology at the end of the nineteenth century, was 
put by Vvedensky at the basis of his ‘law of the lack of objective in- 
dicators of mental life’, the purport of which consisted in asserting 
the objective, empirical incognisability of mind (A. I. Vvedensky. 
O predelakh i priznakakh odushevleniya (On the Limits and Indications 
of Mental Life), St. Petersburg, 1892; see also N. Ya. Grot’s Protest 
TEC ‘Law’ in Voprosy filosofii i psikhologii, 1893, Book 16, pp 
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For idealist psychologists this served as an extra excuse 
for defending descriptive psychology and resurrecting ration- 
al psychology in its worst, ‘modernised’ forms. So the task 
of disclosing the essence of mind still remained beyond the 
pale of positive scientific investigation. 

It would, of course, be wrong to deny the positive part 
played by traditional psychology in developing concrete 
psychological knowledge, that is evidenced above all by the 
factual material it accumulated. It would be just as wrong 
to represent the history of the development of theoretical 
psychology as simply that of empty delusions that can teach 
us nothing. It is, of course, not only a history of delusions 
but also a history of persistent search for the answer to 
the fundamental and greatest question in psychology, viz., 
what is its real subject matter. 

It is impossible, however, to close one’s eyes to the fact 
that psychological science, restricted by the framework of 
bourgeois philosophy, has never risen above the level of a 
purely metaphysical opposing of subjective psychic phenom- 
ena to the phenomena of the external world, and could 
therefore never penetrate their real essence, and that both 
here and in psychology, the clumsy cart-horse of ordinary 
bourgeois thought stops every time, perplexed, at the ditch 
that divides essence from appearance, and cause from effect. 

In reality the opposition between the subjective and ob- 
jective is not absolute and a priori. Development generates 
their opposition, but mutual transitions are preserved be- 
tween them throughout the course of development, elimi- 
nating their ‘one-sidedness’. We cannot, consequently, lim- 
it ourselves to a purely external comparison of subjective 
and objective data, but must discover and study this pro- 
found and concrete process whereby the objective is trans- 
formed into the subjective. 


4 


What is the real process that links the two poles of the op- 
position of the objective and subjective, and thus determines 
whether surrounding teality is reflected in the mind of the 
subject we are testing—human or animal—and what is the 
exact form that this reflection takes? What, in other words, 
creates the necessity of the mental reflection of objective re- 
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ality? The answer to that is given in Lenin’s proposition that 
‘man could never have adapted himself biologically to the 
environment if his sensations had not given him an objec- 
tively correct idea of it’.!8 

The need for sensations, and moreover sensations that give 
a correct reflection of reality, consequently, lies in the con- 
ditions and requirements of life itself, i.e. in those proc- 
esses that actually link man with the reality around him. 
Both the form in which the corresponding object of reality 
is reflected in consciousness, and precisely how it is reflected 
depend equally on what the process is that Jinks man with 
that reality, on what his real life is, in other words on what 
his being is. 

These propositions, whose correctness is obvious when we 
have to do with human consciousness, are no less valid as 
well (as we shall see) when we are concerned with the proc- 
esses of the reflection of reality in their rudimentary 
forms in animals. 

Thus, in order to reveal the necessity of the psyche’s 
origin, and its further development and change, we must 
start not from the features of the subject’s organisation 
taken by itself, and not from the reality, taken by itself, 
1.e. in isolation from the subject, that surrounds him, 
but from an analysis of the process that really links them 
together. 

And that process is nothing other than the process of life. 
We have to start, consequently, with analysis of life itself. 

Lhe validity of this approach to study of the mind’s ori- 
gin and its evolution can also be seen in another way. 

We regard mind as a property of matter. But any proper- 
ty reveals itself in a definite form of the motion of matter, 
in a definite form of interaction. Study of any property is 
also study of the appropriate reciprocal action. 


Reciprocal action is the first thing that we encounter when we 
consider matter in motion... Thus natural science confirms 
... that reciprocal action is the true cause finalis of things. We 
cannot go back further than to knowledge of this reciprocal ac- 
tion, for the very reason that there is nothing behind to know." 


TENT. Lenin. Materialism and Empirio-Criticism (Progress Pub- 
lishers, Moscow, 1967) p 166. 
'’ Frederick Engels. Op. cit., pp 234-232. 
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Is this issue resolved in the same way in reference to mind? 
Or is the psyche perhaps something exceptional, a ‘supra- 
natural’ property, which can never show its real face and 
cannot be discovered in any real interaction, as idealist 
psychologists think? Marxism gives a perfectly clear answer 
to this question: ‘What Hegel calls reciprocal action is the 
organic body which, therefore, also forms the transition to 
consciousness,’ Engels noted further. 

What, in that case, is the process of reciprocal action in 
which the highest property of matter that we call mind or 
the psyche is revealed? It is a definite form of the vital pro- 
cesses. If there had been no transition of animals to more 
complex forms of life, there would not have been mind, be- 
cause it is in fact a product of life's increasing complexity. 
Conversely, if the psyche had not arisen at a certain stage 
in the evolution of matter, those complex vital processes 
would have been impossible whose sine qua non is a capacity 
for psychic reflection by the subject of the material reality 
around him. 

Thus the main conclusion we have reached is that, in order 
to resolve the issue of the origin of mind, we must begin 
with an analysis of the conditions and the process of inter- 
action that engender it. But these conditions can only be 
the conditions of life, and this process—only the material 
life process itself. 

Mind arises at a certain stage of the evolution of life not 
by chance, but of necessity, i.e. naturally. But in what does 
the necessity of its origin consist? Clearly, if mind is not 
simply a purely subjective phenomenon, and not just an 
‘epiphenomenon’ of objective processes, but a property that 
has real importance in life, the necessity of its origin 
is governed by the evolution of life itself. More complex 
conditions of life require an organism to have the capacity 
to reflect objective reality in the form of the simplest sensa- 
tions. The psyche is not simply ‘added’ to the vital functions 
of organisms, but arises in the course of their development 
and provides the basis for a qualitatively new, higher form 
of life—life linked with mind, with a capacity to reflect real- 
ity. 

This implies that in order to disclose the transition from 
living matter that still has no psyche to living matter that 


15 Ibid., p 309. 
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has one, we have to proceed not from internal subjective states 
by themselves, separated from the subject’s vital activi- 
ty, or from-behaviour taken in isolation from mind, or 
merely as that through which mental states and processes 
are studied, but from the real unity of the subject’s mind 
and activity, and to study their internal reciprocal connec- 
tions and transformations. 


Il. Hypothesis 
1 


We have seen that from metaphysical positions the problem 
of the genesis of mind cannot be transplanted into the soil 
of specific research. Psychology has so far not had any sa- 
tisfactory direct and objective criterion of the psyche on 
which it could base its judgments. We have had, therefore, 
to reject the old psychology’s traditional subjective approach 
to this problem and to pose it as one of the transition from 
the simplest forms of life, which are not necessarily asso- 
ciated with phenomena of sensitivity, to the more complex 
forms that are necessarily, on the contrary,:connected with 
sensitivity, with a capacity for sensation, i:e. the simplest 
embryonic psyche. It is also our object to examine these 
forins of life and the transition existing between them. 

Life is a process of special reciprocal action between bodies 
organised in a special way. What, however, distinguishes 
the processes of reciprocal action unique to living matter 
from those of non-living matter? 

There is a view of life that every body is a complex phy- 
sio-chemica! machine put in action by energy coming from 
outside. This equating of the living organism with a machine 
is, however, profoundly false, and contradicts the basic facts 
characterising life. 

Any machine working on thermal, electrical, or chemical 
energy is a simple transformer of this energy, which means 
that for il to operate, it must receive some quantity of ener- 
gy from outside and partly convert it into external work 
and free thermal energy, and partly expend it in the wear of 
its own parts. With the exception of wear and tear, the ma- 
chine itself, and the material from which it is made, undergo 
no changes in connection with its work. A machine’s wear 
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itself, moreover, is only an external consequence of its work 
and is not, of course, a necessary essential condition of the 
processes that takes place in it. 

We have a quite different situation in the case of the work 
of a living organism, which is only possible given permanent 
changes in the organism itself. When an organism responds 
to an external effect by motion, the work done by it comes 
not from the energy of the particular effect, but always from 
the energy of a partial breakdown or alteration of the struc- 
ture of its component material particles, associated with 
a fall in its energy potential, i.e. from the energy of proc- 
esses of dissimilation. An organism or organic tissue can 
therefore respond to an external influence only when it is 
an energised structure. As the result of the reaction made 
the energy potential of the corresponding tissue notably falls 
until finally the now exhausted tissue ceases to respond at 
all to the external influence. The matter broken down in 
connection with the organism’s work is the material of the 
organism itself. This means that energy, or energy-liberating 
matter, coming in from outside, which can be utilised by 
the organism, is not converted into work directly, but is 
first assimilated by it, i.e. is converted by the activity of 
the organism itself into a regeneration of its own tissues. 
‘The dog,’ Claude Bernard remarked, ‘does not get fat on 
mutton fat, it makes dog fat. "46 This internal work of.the 
organism, the work of forming and restoring its own matter, 
also constitutes the content of an opposite process, that of 
assimilation. | 

The fundamental cycle of the processes performed in an 
organism can thus be represented in the following scheme: 
external energy entering the organism in one form or 
another is converted and assimilated by it. For that, ho- 
wever, it is not sufficient for the organism to be subjected 
to the appropriate influence while remaining passive; it itself 
must at the same time do some work. This work may be ex- 
pressed either in internal processes alone or also in external 
movements, but it must always happen. Even the simplest 
organism needs to perform some work in connection with 
assimilation, in the form, for example, of the movement 


16 Claude Bernard. Lectures on the Phenomenon of Life Common 
to Animals and Plants, Vol. | (Charles Thomas, Springfield, Il. 
1974), p 104. 
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of what is called protoplasmic streaming which carries off 
matter coming in from the external medium. No process 
of organic assimilation is therefore possible outside living, 
active matter. The chloroplast of green plants by which 
carbon dioxide is assimilated through the energy of sun- 
light, converts solar radiant energy into chemical energy 
only when it is incorporated ina living cell that has a certain 
structure. Isolated chloroplast in a colloidal solution is inca- 
pable, apparently, of such a transformation. Only as a result 
of processes performed with energy released through dissim- 
ilation can the structure of living matter be restored by sub- 
stances (and energy) coming from outside, and the organism's 
life cycle again continued. 

The energy process in living organisms is consequently 
connected with the breakdown and restoration of parts of 
the organism itself, i.e. always occurs as a process of dissimi- 
lation and assimilation. In contrast to an inanimate machine, 
whose parts remain unaltered (disregarding the process 
of wear and tear, which is not an essential condition of its 
operation), a living organism is in a state of constant self- 
renewal. 

This property of organic matter has been noted by almost 
all those who have ever studied life. The founder of dialec- 
tics, Heraclitus of Ephesus, seems to have been the first 
{o point it out. Leonardo da Vinci expressed the idea in the 
imagery of a self-renewing flame. This property of living 
matter was known and understood by Lavoisier; and Claude 
Bernard said that the fact of the inseparability of destruction 
and crealion at every moment of life was a physiological 
axiom, a great physiological principle. 

A philosophical, dialectical materialist exposition of 
this property was given by Engels, who was the first to 
regard life as a perpetually created and destroyed contra- 
diction existing in things and phenomena themselves, which 
expressed the specific form of the motion of matter that be- 
gan a new phase in the evolution of the material world’s re- 
lations. 

Thus, where we find manifestations of life, we also find a 
process of assimilation. The cessation of assimilation is at the 
same time the cessation of life. When matter ceases to arrive 
from outside, therefore, as in starvation, assimilation does 
not cease but now continues through conversion of the orga- 
nism’s less vital parts into other, more vilally important 
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structures, so that the organism seems now to consume itself 
(Claude Bernard). As Chossat’s findings, for example, show, 
even when higher animals are starving, around half of all 
the matter composing their organisms can be converted 
into more vitally important structures, the greatest weight 
loss being in the fatty tissues and blood (93 and 75 per cent), 
and the least in nerve tissue (less than 0.2 per cent). This 
process of ‘self-consumption’ is even more striking in certain 
lower animals. A living organism is consequently never in 
a state that would allow it to be compared to a discharged 
battery; nothing but simply energy equalisation signifies 
not life but death, decay of the organism and its dissociation. 

Similarly, wherever there are phenomena of life, there are 
also processes of dissimilation, because assimilative activ- 
ity of any kind is impossible except through the energy of 
dissimilation. Both these basic processes, one of which can- 
cels out the result of the other, always exist together side by 
side. 

Wherever we find phenomena of life, therefore, we also 
find, on the one hand, a process of absorption by the organism 
of substances from the external medium that are then assim- 
ilated by it and, on the other hand, a process of discharge 
of the products of dissimilation by the organism. This 
two-way process of exchange of substances (metabolism) 
is the most significant feature of the interaction between 
living, i.e. protein bodies and the other bodies that are their 
nutritional medium. In Engels’ definition, 


life is the mode of existence of protein bodies, the essential 
element of which consists in continual metabolic interchange 
with the natural environment outside them, and which ceases 
with the cessation of this metabolism, bringing about the de- 
composition of the protein!’. 

Exchange of substances also exists apart form life, but 
the outward, formal similarity of the processes must not 
lead us astray. When, in Rumbler’s famous experiment, a 
thin, shellac-coated glass thread was drawn into a drop 
of chloroform and then ejected as soon as it was freed of 
the shellac coating, that only demonstrated an outward 
model of the process of organic metabolism. The drop of 
chloroform, moreover, did not display an activity specific 
to a living body, and retained its existence unconnected 


17 Frederick Engels. Op. cit., p 301. 


with the process. Engels, in speaking of metabolism as the 

essential feature of life, remarked: 
Such metabolism can also occur in the case of inorganic bodies 
and in the long run it occurs everywhere, since chemical reac- 
tions take place, even if extremely slowly, everywhere. The 
difference, however, is that inorganic bodies are destroyed by 
this metabolism, while in organic bodies it is the necessary 
condition for their existence.!8 

The fact of organic metabolism is thus a fundamental 
fact of life, and it is from it that all the other functions of 
organic matter stem, viz. the maintenance of life, growth, 
and multiplication. Underlying it, as we have seen, is the 
common property of every living body, the property of self- 
renewal, in which the qualitatively special form of its exis- 
tence is expressed. 

The origin of life is therefore, above all, the rise of a new 
relation between the process of reciprocal action and pre- 
servation of the interacting bodies themselves. In inanimate 
nature the process of the reciprocal action of bodies is a 
process of continuous change of their bodies, of their de- 
struction as such, and their conversion into other bodies, 
now slower, now faster, but never ceasing for an instant. 

‘A weather-worn rock,’ Engels said, ‘is no longer a rock; 
metal which oxidises turns into rust.!®9 The interaction of 
inorganic bodies causes them to ‘cease to be what they 
were’.*® Conversely, cessation of all interaction (if that were 
physically possible) would lead to preservation of an inor- 
ganic body as it is, to its remaining constantly what it was. 

In the organic world we find an opposite relation between 
the process of interaction and preservation of the interacting 
bodies. While any inorganic body ceases to be what it was 
as a result of interaction, the interaction of living bodies 
with other becies is, as we have seen, a necessary condition 
for their continued existence. ‘But what with non-living 
bodies is the cause of destruction, with albumen is the 
fundamental condition of existence,’ Engels added.?! Con- 
versely, cessation or disturbance of the interaction of organic 
bodies with other bodies around them leads to their decom- 
position and death. 


18 Frederick Engels. Op. cit., p 301. 

18 Frederick Engels. Anti-Duhring (Progress Publishers, Moscow, 
1977), p 104. 

20 Ibid. 
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The transition from processes of reciprocal action in the 
inorganic world to such processes as the form of existence of 
living bodies thus involves a radical change in the fundamental 
relation between these processes and maintenance of the in- 
teracting bodies’ existence. The relation is converted into 
its opposite. At the same time, the new relation, which char- 
acterises life, does not simply or mechanically replace the 
old one. It becomes established on the basis of this former 
relation, which is maintained for the individual elements 
of the living body, which are in a process of continual de- 
struction and renewal. For the living, interacting body re- 
mains itself a whole precisely because its separate particles 
are decomposing and regenerating again. This means that 
the new relation, which characterises life, does not simply 
eliminate the former relation between the process of recip- 
rocal action and the existence of the interacting body, but 
removes it dialectically. 

This radical change, which forms a nodal point, a leap 
in the development of matter during the transilion from 
its inorganic forms to its organic, living forms, is expressed 
from yet another, very important aspect. 

When we consider any process of reciprocal action in the 
inorganic world, it turns out that both interacting bodies 
stand in fundamentally the same relation to the process. 
In other words it is impossible in the inorganic world to tell 
which body is active (i.e. the acting body) and which is 
passive (i.e. the body acted on) in a given interaction. The 
distinction has only a quite arbitrary sense in the inorganic 
world. When, for example, we describe one of two mecha- 
nically colliding physical bodies as moving, and the other 
as stationary, we always have in mind some system relative 
to which alone the terms ‘moving’ and ‘stationary’ have mean- 
ing. But in terms of the content of the process itself of the 
changes undergone by the bodies involved in it, it is quite 
immaterial which of them is moving in relation to the sys- 
tem, and which one is stationary. The same applies to a 
chemical reaction: it is irrelevant whether we speak of 
the action of zinc on sulphuric acid, or of the action of sul- 
phuric acid on zinc. In both cases one and the same chem- 
ical process is being thought of: 


Zn + H,SO, = ZnSO, + H,. 
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We find a fundamentally different situation in the case 
of the reciprocal action of organic bodies. In the interaction 
between a living protein body and some other body which 
serves as nutritional matter for it, the relation of the two 
bodies to the interaction itself will quite clearly be different. 
The body absorbed is the object of the living body’s action 
and as such is annihilated, but of course, it in turn acts 
upon the living body, whose elements likewise undergo change. 
But, as we have seen, the living body maintains its exis- 
tence in normal cases and does so by virtue of changes in 
its separate particles. This specific process of self-renewal 
does not apply equally to both interacting bodies, but is 
inherent in the living body only. 


Life, the metabolism that takes place through nutrition and 
excretion (Engels wrote) is a self-implementing process which 
is inherent in, native to, its bearer, albumen, without which 
the latter cannot exist.?? 

We can therefore say that the process of life, being one 
of reciprocal action and exchange between bodies, belongs, 
however, as a self-renewal process, i.e. as a living process, 
only to a living body, which is also its active subject. 

The process to which, in the inorganic world, the bodies 
involved stand in fundamentally the same relation, is con- 
verted, at the level] of organic life, into a process to which 
the living body’s relation will be essentially different to 
the inorganic body’s. For the former its change is an active, 
positive process of self-preservation, growth, and reproduc- 
tion; for the latter its change is a passive process inflicted 
on it from outside. This can be put in another way, as fol- 
lows: the transition from those forms of reciprocal action 
that are typical of the inorganic world to the forms of inter- 
action inherent in living matter finds expression in the fact 
of a differentiation into subject on the one hand and object 
on the other. 

From the standpoint of the fundamental path of scien- 
tilic study of vital processes, this fact of the differentiation 
of an active living body possessing an independent power 
Lo react is one of fundamental significance. We shall there- 
fore have to dwell specially on certain conclusions that fol- 
low from it. 


22 Frederick Engels. Anti-Diihring, p 104. 
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Knowledge of a thing is only possible in its relation to 
other things, in reciprocal action with them, in motion. Only 
in motion, in interaction, does a thing reveal its properties. 
But knowledge of properties is also knowledge of the things 
themselves. We cannot say anything about bodies apart 
from their motion, their interaction, their relation with other 
bodies. ‘If you know all the qualities of a thing, you know 
the thing itself.’*8 

The properties of any body are thus only revealed in its 
relation to other bodies. This relation is not, of course, just 
an intellectual, just a logical one. It is always a real interac- 
tion of bodies. We can, it is true, know a body’s degree of 
elasticity, for example, by the mental act of comparing it 
with a unit of elasticity, but what underlies this act? Always, 
it goes without saying, a practical testing of the body by 
another body having a degree of elasticity already known 
to us—again originally in practice. Only on that condition 
does the mental operation of comparing the elasticity of the 
body with our selected ‘degree of elasticity’, and expressing 
it in units of measurement of some sort, or even as a simple 
sensory impression become possible. The body as it really 
is cannot, consequently, be observed other than in its real 
interaction with other bodies, which are objects for it: 
non-material being is a contradictio in adjectum. 


A being that breathes (Feuerbach wrote) is of necessity linked 

with a being that is outside it; its essential object, that to which 

it owes what it is, is outside it —... the object to which a being 

is of necessity related is nothing else than its disclosed essence.** 
For Feuerbach this relation was an objective and not at all 
a subjective one (‘an object is not for the “Ego” but for the 
“Non-ego” within me, as Fichte expressed it’);?° it is a 
real, practical relation, not a mental one, not an ideal one 
(‘the question of being,’ Feuerbach stressed, ‘is precisely a 
practical one’). 


————— 


23 Frederick lingels. Special Introduction to the English edition 
of 1892 to Socialism: Utopian and Scientific. In Karl Marx and Fre- 
derick Engels. Selected Works, Vol. 3 (Progress Publishers, Moscow, 
1970), p 102. 

2) Ludwig Feuerbach. Grundsatze der Philosophie der Zukunit. 
In L. Feuerbach. Philosophische Kritiken und Grundsdtze (1839—1846) 
(Verlag Reclam, Leipzig, 1969) pp 197-198. 

°5 Tbid., p 248. 

76 Thid., p 239. 
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Feuerbach’s point of view, however, was limited in 
that he regarded a living heing’s relations to objective 
reality as those of a passive one. For him, theicfore, the 
essence of any being was exhausted by the sum total of the 
relations into which it entered with the objects of the world 
around it. That is so, however, only when we are dealing 
with relations that are inorganic in type. The essence ol 
marble isin fact exhausted by the varied properties it exhibits 
in its various reactions with other bodies. In relation to an 
elastic body, it reveals itself as a body possessing elasticity, 
in relation to a beam of light, as a body reflecting light waves 
of certain frequencies, in relation to electricity, as a dielectric 
with a certain dielectric constant, in relation to acid, as a 
collection of molecules that decompose and give off carbon 
dioxide, and so on and so forth. The totality of these many- 
sided characteristics of marble also includes the features of 
its internal structure, the laws of its inherent foims of inter- 
action, in short, what it is. 

It is another matter when the interacting body is a living 
being, when its relations to other bodies are active i1elations 
mediated by its inherent internal states and processes. We 
cannot, of course, say that a plant’s death during a forcst 
fire ex presses its essence as a living body. Those of its proper- 
lies that it exhibits then, though they belong to it, still do 
not essentially characterise life itself, or its essence as the 
subject of a living process. Its essence as a living plant is 
not revealed directly in the capacity of its cells to lose mois- 
ture and be scorched, but, on the contrary, in its capacity, 
with an extreme rise of temperature, to curl its leaves, vary 
its stomatal openings, etc., i.e. precisely in the fact of its 
aclive counteraclion to the cflect of overheating. A living 
crealure, in ‘manifesting’ itself in its objects, actively asserts 
ils existence, its life. Even its death itself, in normal condi- 
lions, isnolthing more than the natural result of its life. This 
means thal we cannot view the being of a living creature only 
objectively, i.e. not from the angle of a subject asserting ils 
own life, but as a passive, albeit sentient, process for it (in 
both senses of ‘sentient’). Such a view would inevitably 
lead—as it actually led Feuerbach—to an identifying of the 
subject's essence with its being: ‘7hat which is my essence 
is my being’ .*’ 


27 Ludwick Feuerbach. Grundsatze..., p 237. 
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Feuerbach’s mistake was in regarding even man simply 
as a passive thing, as a‘sense object’,** and not as ‘sentient 
activity’, not subjectively. 

Human life, human ‘subjectivity’, is, of course. a unique 
life, a unique subjectivity. Man himself creates the condi- 
tions of his existence, and does not find them ready made in 
Nature. But even if we abstract human life from this pecu- 
liarity, i.e. speak of life in its universal form, we must main- 
(ain the standpoint of recognising the subject’s capacity to be 
active. For any living being, an object is not only that in 
relation to which it exhibits some one of ils properties, but 
is also an ‘object asserting ils life’, an object in relation to 
which the living crealure is not simply passive, but also 
active, striving or impassioned. 

For the sun a green plant is an object in which it manifests 
its life-giving power, but the plant does not assert or in fact 
determine the sun’s being, nor does the sun seek out the plant. 
For the plant, the sun is not only an object that reveals its 
(the plant’s) capacity to assimilate carbon dioxide through 
solar energy, but is also the primary condition of its life, 
an object that it actively strives for. The plant ends its stem 
toward the sun, stretches out its branches and turns the sur- 
face of its leaves toward it. These movements of the plant 
are not the direct result of sunlight alone; they are deter- 
mined as well by its general state in regard to other vital 
processes; with cerlain internal conditions the branches 
of the same plant will wilt under the sun and its leaves shriv- 
el; quite a different picture arises—the plant is ‘averse’ 
to the sun. 

The fundamental change in the relation between the in- 
teraction process and the existence of the interacting bodies 
noted above, which we observe in the transition to living 
matter is thus also expressed in a change in the relation 
between a creature and its object. This relation, too, is not 
immutable, but is an evolving one. It is different in the 
inorganic world and in the organic, and it is different again 
for the animal and for man. 

The processes concerned, therefore, which embody the 
subject's specific relations with the objective reality around 
it, have to be distinguished from the outset from other pro- 


28 Ibid., p 254. 
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cesses. If, for example, unicellular algae are put into a quite 
concentrated solution of acid, they die instantly; it can 
be assumed, however, that the organism itself does not make 
an active response to the substance alfecting it. This action 
will consequently be an objectively negative one destroying 
the organism, but from the standpoint of the organism’s 
reactivity it may be neutral. [It is another matter if we treat 
an amoeba in the same way; if we pour acid into the water 
around it, the amoeba will draw in its pseudopods and as- 
sume a spherical shape, i. e. will display a certain active 
response. Such, too, is the slime-secreting reaction of certain 
rhizopods, the motor reaction of infusoria, and so on. In this 
case the objectively negative influence is thus also negative 
in regard to the organism’s activity induced by it. Although 
the end resull may be the same in both cases, the processes 
themselves are profoundly different. The same distinc- 
lion exists as well in organisms’ reactions to objectively 
positive influences. 

The necessity of this distinction needs to be noted spe- 
cially because, in spite of its obviousness, it is far from 
always laken into account. And it is to that circumstance 
that extreme mechanistic theories owe their appearance, 
theories for which the fact that an organism obeying the force 
of gravily moves toward the centre of the earth, and the 
fact that it actively strives for food, are in principle facts 
of the same order. 

The specific processes that realise some vital, i. e. active, 
relation of the subject to reality we shall term processes of 
activity, in distinction to other processes. 

We shall also, accordingly, limit the concept of object. 
It is normally used in a dual sense: in the broadest one as 
a thing standing is some kind of relation to other things, 
i. e. as ‘a thing having existence’; and in a narrower sense— 
as something withstanding (German Gegenstand), resistant 
(Latin objectum), that to which an act is directed, i. e. 
as something to which precisely a living creature relates 
itself as the object of its activity—indifferently as outward 
or inward activity (e. g. object of nutrition, object of la- 
bour, object of meditation, elc.). From now on we shall! em- 
ploy the term object precisely in this narrower, special sense. 

Any activity of an organism is directed to some object 
or other; activily without an object is impossible. Consid- 
eration of activily therefore requires us lo single out and 
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distinguish that which is its real object, i. e. the object of 
an active relation of the organism. 

All lower filtrable organisms (certain larvae living in 
water, copepods, all Tunicata, etc.), for example, are capable, 
as we know, of altering their activity in connection with 
a change in the aqueous medium; in that connection it can 
sometimes be said with confidence that the change in 
the organism’s activity is specifically linked with a definite 
activating property of the medium, for example with a great- 
er or less concentration of nutrients. Imagine, however, 
that we have artificially altered the medium, for example, 
of a daphnia, by putting it into water that lacks its nutrient 
plankton but contains particles of some neutral inorganic 
substance; the daphnia would react to this by a slackening 
of the movements that create a flow of water to its ventral 
slit. Is the observed slackening of the water flea’s filtering 
movements a response to the absence of plankton in the wa- 
ter? Or is it, on the contrary, a response to the presence in 
it of unassimilable particles? Or does it, finally, depend 
on some other moments still, not considered by us? Only 
by answering these questions can we decide precisely what 
property of the medium is the object of the daphnia’s ac- 
tivity, i. e. with what kind of a relation we are dealing with 
here. 

Thus, the principal ‘unit’ of a vital process is an orga- 
nism’s activity; the different activities that realise its diverse 
vital relations with the surrounding reality are essential- 
ly determined by their object; we shall therefore differentia- 
te between separate types of activity according to the differ- 
ence in their objects. 
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The main feature of living organisms’ interaction with the 
medium around them, as we have seen, consists in the fact 
that any response (reaction) of an organism to an external 
influence is an active process, i.e. is performed through 
the energy of the organism itself. 

Organisms’ property of coming into a state of activily 
under the influence of their medium, i.e. the property of 
irritability, is a fundamental one of all living matter and 
is a sine que non of metabolism, and that means of life it- 
self as well. 
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What is the life process in its simplest, elementary forms? 

In present-day scientific notions, the primitive, first 
viable organisms were proloplasmic bodies suspended in an 
aqueous medium that had several properties permitting 
the simplest form of metabolism and the simplest structure 
of the organisms themselves: viz. uniformity, a capacily 
to dissolve the substances necessary to maintain the sim- 
plest life, relatively high thermal stability, etc. On the other 
hand, these primitive organisms themselves also possessed 
properties that provided a_ possibility of their simplest 
reciprocal action with the medium. Thus, as regards primor- 
dial organisms, we must assume that they obtained nutri- 
ents from the surrounding medium by way of direct adsorp- 
tion; their activity was consequently expressed only in the 
form of inner movements serving processes of inlermediate 
transformation and direct assimilation of assimilable 
substances.*? And that means that in normal conditions dis- 
similative processes also occurred in them only in connec- 
lion with those influences that could of themselves determine 
a positive or negative process of assimilation, i.e. the 
process of maintaining life. 

Thus, in order for life to occur in its simplest form, it was 
necessary and sufficient for the living body to be irritable 
in relation to the activating substances or forms of energy 
which, as the result of several subsequent transformations 
within the organism, could lead to a process of assimilation 
capable of coinpensating the breakdown (dissimilation) of 
the organism’s own substance, through the energy of which 
the reaction induced by these influences themselves occurs. 

In other words, in order for the life of the simplest proto- 
plasinic body—the original coarcerative droplet or ‘protoa- 
moeba—to be materialisable, it was necessary for it to be 
able to assimilate the appropriate substance or energy from 
the surrounding medium. Bul the process of assimilation 
is only realised as a result of the activity of the organism 
itself. It is indifferent whether this activity occurs solely 
in the form of inner aclivity or also in the form of externa] 
activily; it always has to be and it always does occur through 
partial breakdown of the subslance’s constituent particles 
and a drop in their energy potential, i.e. through dis- 


“) See: A. LT. Opatin. The Origin of Life FLPU, Moscow, 1955), 
p 80. 
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similation. For every time we have some external influence 
leading to assimilation, we also have some dissimilation 
associated wilh the organism’s activity induced by the given 
influence. And if assimilation exceeds dissimilation, we will 
observe the phenomenon of growth, and after a certain lim- 
it the phenomenon of multiplication. If, on the contrary, 
however, dissimilation is not compensated by assimilation, 
we will observe a phenomenon of decay of the organism, 
because the Jack of assimilants coming in from outside will 
then be covered through ‘self-consumption’ of the organism. 

Can we also assume, as necessary for the simplest life, 
forms of aclivity by which the organism’s energy expendi- 
ture associated with processes induced by some influence 
or other, cannot be restored to some degree by the activating 
property (substance or energy)? Understandably, we cannot. 
We also cannot, moreover, consider such activity stably 
possible in any way in the conditions of the simplest life. 

We can thus make the following, for us very important, 
statement: it is sufficient, in order to realise life in its sim- 
plest form, for an organism to respond by active processes 
only to those influences that are capable in themselves of go- 
verning (positively or negatively) the maintenance of its life. 

It is also obvious that the simplest viable organisms 
have neither specialised organs of absorption nor specialised 
organs of movement. As for their functions, the main, 
general one that is absolutely essential is what may be called 
simple irritability, which is expressed in the organism's 
capacity to respond by specific processes lo some influence 
of vital significance. 

This form of the simplest organisms’ reciprocal action 
with the medium is not preserved unaltered in subsequent 
evolution. 

The process of biological evolution, which takes the form 
of a constant struggle of heredity and adaptability, is ex- 
pressed in an ever greater complication of the processes that 
affect the exchange of substances between an organism and 
its medium (environment). These processes become inore 
complicated, in particular, in the sense that more highly 
developed organisms prove to be able to maintain their life 
through an increasing number of the substances and forms of 
energy assimilated by them from their environment. A com- 
plex chain of processes maintaining the life of organisms 
arises, as well as specialised, inter-connected forms of irrita- 


bility in relation to the appropriate external influences. 

The development of organisms’ vital activity, however, 
does not consist simply in its primarily quantitative com- 
plication. 

In the course of progressive evolution, on the basis of 
a complicating of the processes of metabolism, changes of 
a general type in the organism’s reciprocal action with the 
environment occur. Organisms’ activity is qualitatively 
altered; a qualitatively new form of interaction and a qual- 
itatively new form of life arise. 

Analysis of the purely factual state of affairs indicates 
that irritability develops during subsequent evolution not 
only along the line of organisms’ becoming capable of em- 
ploying ever newer sources and ever newer properties of 
the environment to maintain their life but also along the 
line of organisms’ becoming irritable as well in relation to 
effects that are not in themselves capable of delermining 
their assimilalive activity and exchange of matter with 
the environment either positively or negatively. A frog, for 
instance, orients its body in the direction of a faint rustle 
reaching it; it is consequently irritable in relation to this 
effect. The energy of the sound of the rustling that acts on 
the frog’s organism is not, however, assimilated by the organ- 
ism at any stage of its transformation in the latter, and 
is not in general involved in the frog’s assimilative activity. 
In other words this effect cannot, in itself, serve to maintain 
the organism's life; on the contrary, it gives rise only to 
dissimilation of the organism’s matter. 

What, in that case, is the vital, biological role of organ- 
isms’ irritability in relation to influences of this kind? It 
is that, in responding by certain processes to influences that 
are not in themselves directly, vitally significant influences, 
an animal comes nearer to the possibility of assimilating 
the matter and energy needed to maintain ils life (e.g. 
to the possibility of capturing or swallowing an insect rustl- 
ing in the grass, whose matter serves it as food). 

The new form of irritability considered above, inherent 
in more highly organised animals, consequently plays a 
positive biological role, because it mediates the organism’s 
activity directed to maintaining life. 

This change in the form of organism’s reciprocal action 
with the environment can be expressed schematically as 
follows: at a certain stage of biological evolution an organism 
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enters into active relations as well with influences (let us 
call them type a) whose biological role is governed by their 
objective, stable link with effects that are directly biolog- 
ically significant (let us call them type a). In other words 
activity arises whose specific feature is that its object is 
determined not by its own relation to the organism’s life 
but by its objective relation to other properties, to other 
influences, i.e. by the relation a :a. 

What is the significance of this ensuing change in the form 
of life from the angle of the organism’s functions and 
structure? Obviously, the organism must now display proces- 
ses of irritability of two kinds: (i) irritability in relation 
to influences directly necessary for maintenance of its life 
(a), and (ii) irritability as well in regard to those properties 
of the environment that are not directly connected with 
maintaining its life (a). 

We must note that no essential importance was attached 
for a long time to this fact—that of the development of 
irritability establishing a relation between the organism 
and those excitatory properties of the environment that are 
not in themselves able to determine the organism's life. 
It was first distinguished by Pavlov. Only Child, among 
writers in other countries, pointed out the fundamental im- 
portance of this fact clearly enough, though, it is true, a rath- 
er different aspect of it interested him from that which 
interests us, but for all that, he specially stressed it.°° From 
the angle of our problem this fact is one that is really decisive. 

The first and basic assumption of our hypothesis is just 
this, that the function of the processes that mediate the 
organism’s activity directed to maintaining its life is noth- 
ing other than the function of sensitivity, i.e. the capa- 
city for sensation. 

On the other hand, the temporary or permanent organs 
that are organs of transformation embodying the processes 
of the organism’s link with those influences that are objec- 
tively associated in the environment with elfects necessary 
for the maintenance of life, but that in themselves cannot 
fulfil that function, are nothing else than organs of sensi- 
tivity. Finally, those specific processes of the organism that 
arise through realisation of the form of irrilabilily that we 


30 See: C. M. Child. The Origin and Development of the Nervous 
System (University of Chicago Press, Chicago, 1921), pp 21-22. 
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call sensitivity are also processes that form the basis of phe- 
nomena of sensation. 

Thus we can preliminarily define sensitivity as follows: 
sensilivity (capacily for sensation) is genetically nothing 
other than irritability in relation to that kind of environmen- 
tal influence that brings the organism into correlation with 
other influences, i. e. that orients it in the environment by 
performing a signalling funclion. The necessity for the rise 
of this form of irritability is thal it mediates the organism's 
main vital processes that are now taking place in more com- 
plicated conditions of the environment. 

Processes of sensitivity can arise ancl become consolidat- 
ed in the course of biological evolution, of course, only 
eranted that they are caused by properties of the environment 
that are objectively associated with properties directly bto- 
logically significant for animals; otherwise their existence 
would not be biologically justified in any way and they 
would have to be modified or would disappear altogether. 
They must necessarily, consequently, conform to the objec- 
live properties of the environment and correctly reflect them 
in appropriate connections. In our cxample of the frog, for 
instance, the processes induced in it by rustling reflect 
features of the given, influencing sound in its stable link 
with the movement of insects that serve as the frog’s food. 

Originally animals’ sensitivity was apparently undiffer- 
entiated, but its evolution necessarily led some effects 
being ever more accurately differentiated from others (for 
example, the sound of rustling from all other sounds), so 
that the environment’s excilatory properties gave rise to 
processes in an animal that reflected these influences in their 
ditference from other ones, in their qualitative peculiar- 
itv, and in their specific character. Undifferentiated sensi- 
livity was transformed into more and more dilferentiated 
sensitivity and gave rise to differentiated sensations. 

How did the transition from the irritability inherent 
in any living body to primordial sensitivity come about, 
and then lo the differentiated sensations that are already 
a property of much more highly organised avimals? Let us 
recall that the processes realising metabolism become com- 
plicated in the course of biological evolution in the sense 
that the influence of a whole number of different substances 
and forms of energy on the organism becomes necessary in 
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order to assimilate matter from the external environment. 
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The separate processes induced by these different influences 
are of course mutually dependent and conditioned by one 
another; they form a single, complex process of the exchange 
of matter between the organism and the environment. We 
can therefore suppose that some of these influences neces- 
sary for the organism’s life naturally operate at the same 
time in the role of influences inducing and directing process- 
es coordinating the organism with other influences, i. e. 
begin to have a dual function. In the course of subsequent 
evolution, in connection with changes in the environment, 
sources of food, and corresponding changes in the struc- 
ture of the organisms themselves, the independent role of 
some of influences, previously significant in themselves, 
becomes inessential, or even disappears altogether, while their 
impact on other processes that materialise the organism’s 
relation to those properties of the environment on which its 
life directly depends is maintained. They are consequently 
now converted into effects that only mediate realisation of 
the organism’s principal vital processes. 

Correspondingly the transformer organs that used to per- 
form the function of external metabolism also lose that func- 
tion now; while preserving their irritability, they are con- 
verted into organs of sensitivity, which means that whether 
an organ of the simplest animals is one of external metabo- 
lism or of sensitivity can only be decided by analysing the 
role its associated processes perform. 

Cells have been described in certain green plants, for 
example, that gather light where there is a concentration 
of chloroplasts (so-called Haberlandt cells).34 Are they, how- 
ever, organs of sensitivity? As we know, green plants as- 
similate the energy of sunlight, by which they also synthe- 
sise substances coming into them from the environment. 
Let us assume that the organs concerned really are organs 
in which a definite stage in the transformation of the energy 
of light takes place. As a result of the next complex chain 
of processes, however, this etfect leads to the formation or 
restoration of the plant’s material. These cells consequently 
are organs of external metabolism. 

[It is another matter when an organ excitable as regards 
light provides the basis for transformations of activating 
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31 See: G.Maberlandt. Die Sinnesorgane des Pflanzen (Verlag Barth, 
Leipzig, 1904). 
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energy that in themselves do not lead to maintenance ol 
the organism’s life but only link the organism with other 
influences, i.e. mediate its relation with them. Such, for 
example, are the special organs for transforming light in 
animals that are at a higher stage of evolution—organs of 
photosensitivity and light sensation. 

The transition from primordial irritability to its special 
form that we call sensitivity takes place through a process 
of complication and extention and, on the other hand, 
contraction of organs’ functions that leads to their special- 
isation as organs of sensitivity. 

What, then, is the main condition for sensitivity to arise 
in animals, and for special organs of sensitivity—organs 
of sensation—to be developed? Wecan assume that this main, 
dleterminant condition is the transition from life in a uniform 
medium to life in a more complicated environment of dis- 
crete objects, the transition from unformed sources of life 
to ones formed as things. 

When we speak of sources of life unformed as things, we 
have in mind those that maintain organisms’ existence, 
like the chemical substances dissolved in the aqueous medium 
in which a given organism lives, or the energy of light and 
heat. A specific feature of this kind of life source is that these 
sources of life are properties of the environment capable of 
inducing active processes in an organism simply by operat- 
ing on it by themselves, i.e. directly. 

The environment shaped as things, on the contrary, and 
physically shaped sources of life, operate (for the organism) 
not only by their properties capable of exerting some bio- 
logical effect on it, but also those properties stably associat- 
ed with them (like form, colour, etc.) which, though bio- 
logically neutral, at the same time objectively mediate the 
formed substance’s properties essential for life. The formed 
bodv, before affecting the organism by its chemical proper- 
lies (e.g. a food substance), alfects the organism by its 
other properties like bulk, resilience, etc. That creates an ob- 
jective necessity, as well, for the rise of mediated relations 
with the environment on the side of the animals themselves. 
The transition to existence in the conditions of a complex 
environment formed as things is therefore expressed in. or- 
ranisms’ adaptation to it taking on a qualitatively new form 
associated with reflection of the properties of a material, 
objective reality of things. 
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This can be expressed in another way, as follows: the ori- 
gin of sensitivily is connected wilh organisms’ transition 
from a homogenous medium, from a ‘medium-element’, 
to one formed as things, to an environment of discrete ob- 
jects. The organisms’ adaptation, which is always, it goes 
without saying, a kind of reflection of properties of the envi- 
ronment by them, now acquires the form as well of reflection 
of affective properties of the environment in their objec- 
live connections and relations. This is also a specific form of 
reflection for the psyche, object reflection. For the object, 
i.e. a material thing, always has several interconnected 
properties; in that sense it is always a knot of properties. 

At a certain stage of biological evolution the former 
single complex process of reciprocal action realising organ- 
isms’ life thus bifurcated as it were. Some of the environ- 
ment’s influences affected the organism as determinants 
(positive or negative) of its very existence, others only as 
stimuli and directors of its activity. 

There was also, correspondingly, a bifurcation of organ- 
isms’ vital activity. 

On the one hand the processes that were directly linked 
with the support and maintenance of life became differen- 
tiated. They constitute the primary, initial form of organ- 
isms’ vital activity, underlying which are phenomena of 
their primordial irritability. 

On the other hand processes became differentiated that 
did not directly have life-supporting functions and simply 
mediated an organism’s links with those properties of the 
environment on which its existence depended. They con- 
stituted a special form of vital activity that also underlay 
organisms’ sensitivity and their psychic reflection of the 
properties of the external environment.* 

The processes that constitute both these forms of organ- 
isms’ vital activity are in a complex, dynamic relation- 
ship, so that it is possible for contradictions to arise between 
them. 

Let us take an example. If a bit of white paper is attached 
to a thread and fluttered in front of a toad, the latter will 
try to catch it, i.e. will react to the visually perceived mo- 
tion as to the movement of a flying insect. The effect of the 


32 This hypothesis of the genesis and nature of sensitivity was <le- 
veloped by the author jointly with A. V. Zaporozhets (1936). 
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moving paper, which is the source of light rays reflected by 
it, stimulates the animal’sactivily. This is activity connect- 
ed with sensilivily. Let us. however, do il so that the toad 
cannot catch the paper, by putting a sheet of glass be- 
(tween the animal and the moving paper (the toad does not vi- 
sually notice the glass batricr). It proves tbat, in these con- 
ditions, allempts lo catch the paper continue Jor quite a 
time and then only gradually cease. The explanation is 
that this effect is quite stably associated in the toad’s nor- 
mal conditions of existence with other properties possessed 
by the [lies that serve as its food. i. ec. with those properties 
that enable processes that constitute the principal form of 
vital activily (those on which the animal’s existence direct- 
ly depends) to be performed.** 

The observations cited show that those properlics 3n re- 
lation to which a given animal is sensitive and whose in- 
fluence stimulates processes that constiltule the piimary 
form of vilal activily, can he separated from those with 
Which realisation of its sccond form is connected. The col- 
our of a substance, for example, can be separated from its 
food propertics. The processes themselves that constitute 
the content of the first form of animals’ vital activily are 
also correspondingly differentiable from those constituling 
the content of ils second form. 

In general, we must note, if one or other of these process- 
es (and the stimuli that give rise to them) can be separated 
from processes (and stimuli) that directly fulfil a life-sup- 
port function, then that is a sign that they are connected 
with phenomena of sensitivity; if, however, such separa- 
tion is impossible, then that means that the organism’s 
primary irritability underlies them. 

The possibility of separating these processes from one 
another also makes for disparities between them and creales a 
new form of contradiclion in the organism’s vital activity 
as a whole. 

Let us return to the toad experiment cited above. The 
toad’s activily caused by our action, like any activily of 
a Jiving organism, is performed through dissimilation. In 


“3 In this example we have used facts from the experimental re- 
search described by Buytendijk. See: F. Buytendijk. Les differences 
esseniticlles des fonctions psychiques de l’homme et des animaux. 
Vues sur la psychologie animale, (Librairie philosophique Vrin, Paris, 
1930), pp 35-94. 
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normal conditions it leads subsequently to the toad’s cap- 
turing, swallowing, and assimilaling part of the insect's 
maiter. 

Things were dctlerent in the case we described. The paper 
caught by the load could not be assimilated and consequent- 
Jy could not lead, either directly or indirectly, to resto- 
ration of the matter disassimilated by its organism during 
(he preceding activity. In other words the animal’s activi- 
{y aimed on the whole at maintaining ils life leads in these 
conditions to the opposite iesull, to exhaustion of the organ- 
ism, and, if this relation of the processes were continued 
in the animal’s subsequent activity, to ils death. 

How can this contradiction be resolved? Only by one, 
single means, and that is by altering and reconstructing 
the prccesses constituting the primary fo1m of the animal’s 
vital activily. So, if we now continued cur experiment with 
the toad and let it catch the paper, it would spit it out and 
immediately stop trying to caich it any more. But if, after 
that, we showed it a real fly, it would again renew its at- 
lempls and, moreover, as a result of many iepetitions of 
these experiments, it would only catch real flies, and not 
seem to notice the moving paper al all. That means that 
i(s teflection of the excitatory properties that stimulate 
aclivity (form, colour, character of movement) has _ be- 
come more differentiated. 

The essential characteristics of activity connected with 
sensitivity and capacity for scnsation are thus the disparity, 
on the one hand, of the cnvisonment’s properties that are 
reflected and that stimulate the animal’sactivily, and those, 
on the other hand, which, by affecting the animal as 
a iesult of its activity, themselves determine, positively 
or negatively, the maintenance of ils existence. 

Development of this disparity in the course of animal’s 
adaptation to a changing environment ever more varied 
in its properties also leads to a further complication of their 
reflection of the external reality around them and to a fur- 
ther development of their psyche. 


3 


To answer the question of the genesis of a 1udimentary 
psyche we took the path, not of considering functions and 
organs taken separately, but of analysing and describing 
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integral forms of life. That way, we have found that there 
are two principal, qualitatively different. forms of life. 
One, the simplest, cau be called pre-psychic life. The other 
is life associated with reflection of the properties of reali- 
ty in their objective connections and relations, life mediated 
by sensation. The transition to this form of lile is also, 
apparently, nothing else than the transition from pre-psy- 
chic activity (i.e. not mediated by reflections of objective 
realily) to activity mediated by psychic reflection. 

The psyche and psychic activity thus function for us, 
nol as something added to life, but as a singular form of 
the manifestation of life that necessarily arises in the course 
of its evolution. 

The answer to the problem of the origin of the psyche 
that we have outlined is, of course, only a preliminary scien- 
tific hypothesis. We shall therefore have to analyse it spe- 
cially to see how far it is probable both theoretically and 
purely factually. 

Let us consider this hypothesis first from the angle of 
the answer in principle to the problem of the genesis of 
psychic reflection. 

The first point that follows from the conception of the 
life process sel out above is the fact that any kind of change 
undergone by an organism in the course of its reciprocal 
aclion with the environment is a plastic change, irrespec- 
tive of whether it is a change of its separate micelles or 
a change of whole structural formations. That means, from 
this aspect, that the organism’s states reflecting external 
influences do not differ at all, in principle, from those, 
also reflecting external influences, thal are also inherent 
in inorganic bodies. The actual difference between these 
states of inorganic and organic bodies is disclosed to us 
from a quite different aspect. In contrast to what we ob- 
serve in the world of inorganic relations, a necessary con- 
dition, for a living organism, of ils change through some 
influence or other is that it itself should perform a certain 
activily in connection with this influence (be it only in 
Lhe form of inlernal movements); and the capacily for this 
activity is nothing else than the property of ivritability. 
The result of an influence on an organism is thus not only 
governed by the affective property bul also depends on the 
processes of the organism itself by which it specifically reacts 
to the influence. 
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The effect of sunshine is always reflected somehow or 
other in a green plant, but the plant may react quite differ- 
ently to the degree of illumination to which it is subject- 
ed.* if the state of its chlorophy! transformer is such that 
conversion of the solar energy acting upon it can be real- 
ised normally and if, thereby, the process of assimilating 
carbon dioxide and forming the corresponding complex 
compound is possible, then and only then will illumination 
of the plant have transformation of this compound into a 
more energy-stressed structure as its end result. Otherwise 
the effect of the illumination will be expressed quite differ- 
ently and will lead, for example, partly to simple heating 
of the plant’s cells, and partly to a number of other side 
effects. 

This means that, in contrast to the phenomena of reflec- 
tion in the inorganic world, a living organism’s reflection 
of one influence or another is necessarily mediated by the 
activity of the organism itself. It is therefore néver a pas- 
Sive process. 

We must therefore stress that, in establishing the depen- 
dence of the result of an external influence on an organism 
on its state, and on processes linked with that, we have 
brought out only one side of the existing relationship, and 
that we have arrived at it from a direction opposite to the 
real genetic dependence, i.e. the dependence of the organ- 
ism’s states and processes themselves on repeated influ- 
ences from environment. But it is that dependence, which 
expresses the organism’s property that is called capacity 
for adaptation, that underlies the above-mentioned con- 
verse dependence. Since changes of a living body’s struc- 
ture, state, and processes, and that means also of its activ- 
ity, are governed by external influences, we can consequently 
say that its organisation itself and its activity are a reflec- 
tion of the environmeni’s objective properties. 

Thus, in contrast to inorganic bodies, a living body does 
not passively ‘submit to an influence’ but undergoes one 
external influence or another in the course of its activity 
directed to the maintenance of life; by virtue of that the 
process of its change which reflects the environment’s ob- 
jective properties is itself also a directed, ‘biassed’, process, 
i.e. one that is inseparably linked with the living body's 
very existence and that constitutes its most essential and 
most necessary condition. For a body incapable of rellect- 
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ing external influences in a ‘biassed’ way is incapable of 
adaptation, such a body cannot develop its life, cannot live. 

A long path of evolution lies between a property similar 
lo sensation, i.e. the property of reflection inherent in all 
matter, inorganic matter included, and reflection as the 
stmplest form of psychic reflection. During the transition 
to the organic world, a qualitatively new, higher, and more 
complicated form of reflection had already arisen. This 
new form, however, is higher not at all in the sense of the 
erealer precision of reflection in a mirror than in, say, the 
water of a brook, or the greater strength of an impression 
cul in stone than of one in clay. The development of re flec- 
tion during the transition to living matter is expressed in its 
originally having lost just that character of a direct impres- 
sion thal is met in some cases of reflection in the inorganic 
world. But, at the same lime, it also loses its passive, inert, 
and random character. For the first time it becomes a sine 
qua non of the body’s very existence. The main thing is 
that it becomes capable both of further qualitative change 
and specialisation taking place along with the change and 
specialisation of the vital processes with which il is now 
internally connected. It is therefore once again capable 
of acquiring the precision of mirror reflection in subsequent 
evolution with the rise of psychic life, and now becomes 
rather like the reflection in the fairy-tale mirror, in which 
is seen not only what is happening directly before it but 
also the whole real world, even that which has never direct- 
ly thrown its rays on the mirror. 

The change in the process of refleclion during the tran- 
sition to living matler possessing a capacity for sensation 
also consists in this, that whereas, in the case of direct, 
unmediated processes of exchange, the dynamic slales ex- 
perienced by an organism are governed only by the relation 
of the affective property to the organism itself, in the case 
of mediated vital processes the states connected with them, 
although they, too, pertain to the subject, are governed 
by the objective relation of the environment’s properties 
which mediate its processes. That is why these relations 
are objectifed and acquire the character of a subjective 
reflection of the objective properties of external reality. 
For a property can function as objective for the subject only 
in relation to another objective properly and not direct- 
lv to the subject itself. And in order for it to be reflected 


by the subject at the same time, also, as objective, it is 
necessary for both relations to be represented in a unity. 
We find the unity of these relations for the first time in that 
form of life which is realised by the subject’s activity that 
is mediated by the objective links of the properties of real- 
ily. According to our hypothesis that, too, is life internally 
connected with a higher type of reflection, i.e. psychic 
reflection whose elementary form consists of phenomena 
of the simplest sensitivity. The contradictory character of 
the concrete unity of these relations, however, is what 
creates a need for further development, the necessity for the 
subject’s ever more correct and fuller reflection of the real- 
ity around it. 

Thus, from the angle of our hypothesis, sensitivity arises 
as a rudimentary form of psychic reflection, during the 
evolution of the simple irritability that is inherent in any 
viable body, even the simplest. 

We must also note that our hypothesis rejects from the 
start any altempt to approach reflection from the angle of 
the notorious ‘principle of the specific energy of the sense 
organs’ (J. Miller), i.e. from the standpoint of a metaphys- 
ically understood dependence of sensation on the structure 
of the subject’s organs of sensation. From it follows, rath- 
er, another principle, which can be called that of ‘the 
evolution of organs of specific energies’, according to which 
the very development and specialisation of organs of sen- 
sitivity is governed by the need adequately to reflect the ob- 
jective material reality with which the organism is entering 
into ever more complex relations. 

Does it also hold for higher levels of development that 
phenomena of sensitivity characterise precisely those pro- 
cesses of living organisms that are evoked only by signalling 
effects, effects that mediate their relations with other effects? 
At the very first, superficial glance it may seem that there 
are facts that contradict this proposition. Our relation to 
food, for instance, is a basic, vital one; at the same time, 
however, we have a varied sensitivity to it. In reality, of 
course, this fact, too, like many others of the same kind, 
does not contradict our main thesis; on the contrary, rath- 
er, it supports it. If we ponder this point even briefly, we 
shall readily understand that the specific properties of the 
foodstuffs that evoke some sensation or other in us—visual, 
tactile, olfactory, and even gustatory—are just nol iden- 


4* 51 


tical with the properties that make a substance satisfy the 
need for food. We can communicate these properties arti- 
ficially, i.c. the attributes thal mediate our relation to 
the substance’s food qualities proper, lo some other, non- 
foodstall; conversely, we can also communicale properties 
to a foodstulf that are normally not linked with food at 
all. 

Closer analysis of phenomena related lo higher slages 
of development indicated that effects that evoke sensation 
in this case are also always ones that orient the organism 
in the environment, i.c. mediate ils relations with other 
propertics objectively connected with them. On the con- 
trary, in the case of relations that are realised in respect 
of effects that never fulfil an orienting function, we are un- 
able to ascertain phenomena of sensation and sensilivity. We 
completely lack sensitivity, for example, directly to oxy- 
gen, as we know, although its presence in the air is a prima- 
ry condition of life for us. This is understandable, for it 
is precisely because of ils very great importance for the 
maintenance of life that oxygen has never been able to ful- 
fil orientation and signalling functions. 

Matters are rather different as regards the effects of ra- 
diant energy. The effect of rays of a cerlain frequency is 
necessary, of course, for the development of higher animals; 
puppies, for example, that are completely deprived of sun- 
shine, die. This form of excitatory energy thus evokes active 
biological processes in higher animals that are directly 
necessary for the maintenance of life. On the other hand, 
animals are at the same time sensitive to sunshine (nor- 
mally, it is true, not to the ultraviolet end of the spectrum), 
special organs of light sensitivity, visual organs, are devel- 
oped in them and, moreover, to a high degree of perfection. 
In this case, consequently, we observe a dual relation, as 
it were, to one and the same effect, corresponding to the 
dual form of irritability toward it. 

In approaching the problem of sensitivity at the higher 
levels of the evolution of life, we must bear yet another cir- 
cumstance in mind. This is that, in the course of organisms’ 
evolution, their links with the environment’s affeclive prop- 
ertics that directly govern assimilative processes generally 
do not take on a direct form, which happens because of the 
division arising between the organism’s so-called inner en- 
vironment and its external one. The numerous relations 
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that link higher animals’ external and inner environments 
together are therefore ones that mediate the principal (assi- 
milative) processes of the organism’s life and that must con- 
sequently be linked with phenomena of sensitivity, which 
are becoming more and more diverse and differentiated. 

Phenomena of sensitivity are altered qualitatively, of 
course, during evolution, as well as quantitatively. The 
primitive sensitivity inherent in the lowest animals is 
therefore quite different from the forms we find in higher 
animals and man. The simple fact of the development of 
intraception and proprioception already forces us to ap- 
proach the very definition of sensitivity at the higher levels 
of evolution quite differently as well. 

Just as with any scientific thesis that is the result of pure- 
ly theoretical analysis, the fate of our hypothesis will 
be determined by how far it is able to serve as the basis 
for experimental research that can disprove it or concretise 
it and develop it further. But we must take it as only a 
first attempt at preparing the ground for penetrating this 
still enigmatic and obscure problem by concrete research, 
because we have no right to reject even the most tentalive 
explanatory hypothesis in relation to these problems, al- 
though they are originally very far from the measure of 
factual substantiation that raises a hypothesis to the level 
of a scientifically substantiated thesis. 


IiI. Investigation 
of the Functional Evolution 
of Sensitivity 


It is a task of exceptional complexity to confirm and 
develop our hypothesis about the nature of sensitivity ex- 
perimentally, and one that can only be solved by a whole 
system of research along many varied, intersecting lines of 
inquiry. 

The main difficulty is to pass from the initial ltheoret- 
ical theses to concrete experimental data. The problem is 
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therefore at once the actual choice of the initial line of 
inquiry. 

It was necessary first of all to choose between the two 
principal lines open to the researcher: viz. investigation of 
genetic material, i.e. animals (especially animals at the 
lowest stages of biological evolution), and direct investi- 
gation of man. Only the first line is the direct one here, of 
course. On the contrary, since il is a matter of the origin 
of sensitivity, the second way seems improbable at first 
glance and even paradoxical, it is, indeed a ‘roundabout’ 
way of reaching the main goal. 

Nevertheless, we pursued this second line. The main 
argument in its favour was the, so to say, historical one: 
the traditional posing of the problem called for use of the 
subjective criterion in order to establish the facts of sen- 
sitivily, and that requirement, of course, precluded the 
possibility of experiments on animals. 

On the other hand, research into the origin of sensitivity, 
given the existence of highly deveioped, specialised sense 
organs and a very complicated nervous organisalion, runs 
into a two-fold difficulty right at the start. A purely theo- 
retical question arises first of all, that of the legitimacy 
of drawing broad, general psychological conclusions from 
data obtained from man, who possesses a qualilatively 
unique, specific form of psyche. 

The general objections thal arise in this regard are un- 
derslandable, but they are still often quite insufficient be- 
cause il is impossible to be limited by abstract considera- 
Lions in such cases, and it is necessary to make a_ prelimi- 
nary analysis of the concrete thesis that is the object of 
experimental treatment. 

There are theses in science, of course, thal are abstracted 
from the specific phenomena and that, on the contrary, 
single out the general. When we say, for example, that meta- 
bolism is a necessary condition of life, that proposition 
holds identically al any stage of evolution. The same applies 
when we speak, for example, of Jabour as an eternal, na- 
tural condition of the life of human sociely, as a process 
thal is equally common to all the social forms of life. The 
thesis about the fundamental nature of sensitivity belones 
fo this kind of proposition. 

If the basic general condition of the possibility of sensa- 
tion of an external influence is ils correlaling. environ- 
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ment-orienting function, thisimplies that, at whatever stage 
of the development of sensitivity, and in whatever form 
of psychic life we encounter a phenomenon of sensation, 
the given sensed influence must necessarily mediate the sub- 
ject’s relation to some other influence. Phenomena of sen- 
sitivity in man, consequently, alsocannot be an exception in 
this respect. The fact that they have the form of phenomena 
of consciousness in him constitutes their specific peculiarity 
but that does not invalidate the fundamental relation men- 
tioned, which characterises their nature. 

Thus there remain only difficulties connected with the 
possibility of actually setting up the research and with 
choice of the appropriate material. 

Our basic thesis about sensitivity requires us to consider 
two points: the discrepancy between simple irritability 
and phenomena of sensitivity, and the possibility of con- 
verting irritability into sensitivity. 

There are no difficulties, of course, in regard to the first 
point, which is the initial premise of the research. It is 
easy to select agents in relation to which man exhibits 
irritability, i.e. in response to which we observe a definite 
biological reaction of the organism, but which, at the same 
time, do not evoke sensations in normal cases; the human 
organism responds lo such agents, but at the same time is 
not sensitive to them. 

The second point, which constitutes the second premise 
of the research, presents greater difficulties. Are there, do 
we observe in man, transitions that convert simple irrita- 
bility into its form that we call sensitivity? Is it possible 
for a given agent not usually sensed by man to become an 
agent that evokes sensation? As extensive, scientifically 
established facts (almost too numerous to review) indicate, 
phenomena of this kind are incontrovertibly observed in 
man. 

The phenomena fall into two classes. The first class con- 
sists of those relating to the rise of sensitivity in man to those 
affective agents in relation to which there is no specific, 
adequate receptor organ. Such, for example, are the peculiar 
sensalions that arise in the blind. They are a ‘sixth sense’ 
that is nol usually observed in people who have recently 
lost their sight, but whose existence has been well estab- 
lished by many carefully conducted experimental studies 
of long-standing blindness. They are also the sensations 
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that German psychologists call Fernsinn or Ferngefuhl, 
that Levy called perceptio facialis, and that Gerhardt less 
specifically designated the ‘X-sense’.*4 

The continuing dispute about the nature of these unique 
sensations of the blind does not concern the fact of their 
existence itself and refers only to what exactly the function 
of distance sensitivity to obstacles is associated with when 
the visual receptor has been excluded. [t is not without 
interest, furthermore, to note here that because analysis 
of the facts obtained in various investigations compels 
us lo acknowledge the persuasiveness of the, at times, con- 
flicting data, il remains to suggest that these sensations may 
be built up on the basis of irritability to influences of a 
different order and consequently not on the basis of some 
one receptor but of various ones. 

The same class of phenomena also includes those of the 
development of vibrational sensalions in the deal. From 
the angle of our problem the vibrational sensitivity experi- 
mentally established by Kampik in persons with normal 
hearing is particularly important. According to his findings, 
this only arises through training, and then only when re- 
ception by ear is impossible.* 

Finally, there are data on the development of a non- 
specific sensilivity in persons long engaged in cerlain spe- 
cial trades, although, il is true, they are not wholly clear 
and are far from scientifically confirmed; some were kindly 
communicated to us by S. G. Llellerstein. We shall have 
occasion to return to this problem later. 

Another major class of phenomena, which would not at 
first glance seem to bear directly on our problem, consists 
in the well-known phenomena of the conversion of specil- 
ic, but usually very subliminal stimuli into stimuli giving 
rise to sensalion. They relate lo the phenomenon of the 


31 See: A. A. Krogius. Psikhologiya slepykh i eye znachenie dlya obsh- 
chet psikhologii t pedagogiki (The Psychoiogy of the Blind and Its Gen- 
eral Significance for General Psychology and Pedagogy), Saratov, 
1926; A. A. Krogius. Jz dushevnogo mira slepykh, chast 1: protsessy, 
vospriyatiya u slepykh (From the Spiritual World of the Blind, Part 
I: Perception Processes in the Blind), St. Pelersburg, 1900; T. [feller 
Studien zur Blindenpsychologic. Philosophische Studien, 1895, TI 
226-253; 2. Villey. Le monde des aveugles (Flammarion, Paris, 1914). 
35 See: A. WKampik. Archiv fiir die gesaummte Psychologie, 1930, 1-2, 
pp. 3-70; sce also Robert IH. Hoult. es sens vibrotacles. In: .tnnce 
psychologique, 1934, p 3. 
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dynamics of adequate sensitivity and are usually interpret- 
ed either on the plane of adaptation or on that of the prob- 
Jem of threshold shifts during training. 

Leaving aside this second class of phenomena for the 
time being, we can thus say that there is a type of agents 
in relation to which man is irritable but which do not 
evoke sensations in him in certain conditions; phenomena of 
sensation may, moreover, also arise in man in relation to 
these same agents.*® The basic question is what these con- 
ditions are. 

The theoretical answer that follows directly from our 
hipothesis is as follows: for a biologically adequate agent 
that does not, however, evoke sensations in normal cases 
to be converted into one that does evoke sensations in a 
subject, a situation must be created such that the given 
agent would mediate the subject’s relation to some other 
external influence in it and co-ordinate him with it. 

Consequently, in order to create sensations in a subject 
in relation to influences not usually sensed, the influence 
must be paired in the experiment with some other external 
influence. If, as a result, the appropriate sensation arises 
regularly, i.c. if the phenomenon proves, in fact, to be gov- 
erned by the ‘law of the origin of sensitivity’ that follows 
from our general hypothesis, we can then consider that 
the hypothesis has found experimental confirmation for 
one link in the required chain of proof. We can, moreover, 
of course, expect that it will also find further development 
of some sort and further concretisation. 

We are now Ieft with the last preliminary question: 
whal agent that does not evoke sensation in normal cases, 
but in relation to which the subject is irritable, could be 
used in the investigation? 

In this regard our interest was drawn by the work of 
Poznanskaya, who experimentally studied the sensitivity 
of human skin to infrared rays and visible light. She found 


36 Many papers have appeared in recent years in Western [urope and 
America devoted to ‘extrasensory perception’. Work that assumes it 
possible for influences to be perceived without involvement of organs 
that are excitable by excitatory agents we cannot, of course, regard 
as scientific, although some of the facts that were presented in these 
papers ina mystified form doubtless have some significance in them- 
selves. Much more interesting are the investigations into subliminal 
(subthreshold) stimuli, aud we shall discuss them in another connection. 
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(hat, after protracted training, the skin’s threshold of sen- 
sitivity to the effect of radiant energy fell in subjects, the 
decrease being more marked for light in the visible part 
of the spectrum. She concluded from this that in experi- 
ments with irradiation by visible light there is a manifes- 
tation of sensitivity to it as well as thermal sensitivity, 
although this only shows after training and only then for 
weak radiation; with strong radiation, however, sensitivity 
to light is entirely masked by thermal sensitivity.*’ 

From the standpoint of our problem both the facts un- 
derlying this conclusion are very important: (1) the fact 
itself of the development of sensitivity to visible light with 
a heat characteristic below the threshold of the subject’s 
own thermal sensitivity, which accords well, on the one hand, 
with the biological daia on the existence of dermal photore- 
ceplivity in certain animals and, on the other hand, with 
the fact of the excitability of non-specific neural apparatus 
by light,?* (2) the significance of training noted, which 
also accords well, for example, with Kampik’s findings in 
relation to the rise of vibrational sensations, already men- 
tioned, is particularly important. 

Since Poznanskaya’s research, however, pursued an es- 
sentially different aim, it is still open to question whether 
we are dealing here with the rise of a new but inadequate 
sensilivily of the skin to visible light, or just a simple re- 
duction in the thermal sensitivity threshold. The fact that 
this dermal sensitivity to visible light was obtained in Poz- 
nanskaya’s work by a gradual lowering of the threshold of 
thermal sensitivily is, rather, against the assumption of 
an origination of non-adequate dermal seusitivity. 

For a number of purely theoretical considerations, we 
assumed all the same that there was in fact a rise of new 


37 See: N. B. Poznanskaya. Dermal Sensitivity to Infrared and Visible 
Rays. Byull. eksp. bio. i med., 1936, II, 5: 368-369; idem. Dermal Sen- 
sitivity to Visible and Infrared Irradiation. Fiziol. zh. SSSR, 1938, 
24: 774-783. See also: N. ki. Ehrenwald. [sin protodermischen To- 
nusreflex. Alinische Wochenschrift, 1933, [2, 2: 86. 

2% Dermal photosensitivity has been established in Coclenterata by 
Haug (1933), Plantarit by Merker (1932), higher worms by ITess (1926), 
insects by Graber (1855) and Lanmert (1926), molluses by Light (1930) 
and others, fish by Wykes (1933), and amphibians by Pears (1910). 
In the present context one of the most important works is that by 
J. Z. Young—The Photoreceptors of J|ampreys. (J. lsaper. Biol., 
1933, 12, 3: 229-238; 254-270). 
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sensitivity in Poznanskaya’s experiments, and that the sen- 
sitivity of the human skin to visible light noted in them 
is a new kind of sensitivity created experimentally. 

Our task was thus first to verify this assumption in new 
experiments mounted so as to exclude the possibility of fac- 
tors that would mask the true meaning of the phenomena. 
Our first, preliminary research was conducted with this 
aim in view. 


2 


Our first research into the problem of the ‘functional 
origin’ of sensitivity was aimed (1) at eliminating the 
element of gradual reduction of the threshold of thermal sen- 
sitivity and (2) at clarifying the relation between the form- 
ing of a conditioned motor connection on the one hand 
and the onset of sensitivity on the other hand. A concrete 
experimental procedure was devised to this end. 

As the agent performing the funclion that we provision- 
ally called an ‘a-type influence’, we used light rays in 
the green region of the visible spectrum, since Poznanskaya’s 
research had shown that the lowest thresholds were obtained 
in this band.4° For considerations mainly of technical 
convenience, the palm of the subject’s right hand was _ se- 
lected as the area to be irradiated. 

The agent—green light falling on the subject’s palm— 
remained practically constanl in ils physical characteris- 
tics throughout the tests, the amount of heat rays (largely 
absorbed by a water filter) being quite negligible aud pro- 
ducing an effect much below the subjects’ threshold of therm- 
al sensitivity. 

As an agent serving as what we called an ‘a-type influ- 
ence’, we used an electrodermal stimulus—an induction 
shock in the index finger of the subject’s right hand. 


29 This research and all that is described below (except the fourth 
series) was carried out in the writer’s laboratory at the Moscow Insti- 
tute of Psychology (1937-1940). 

1 See: N. B. Poznanskaya, |. N. Niki€sky, Kh. Yu. Kolodnaya, 
and ‘S. S. Shakhnazarian. Dermal Sensitivity to Visible and Infrared 
Rays. Sbornik Dokl. VI Vsesoyuz. s’ezda fiziologov (Tbilisi, 1937), pp 
307-312. 
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The apparatus for the experiments was mounted on two 
lables, the experimenter’s instrument on one, the subject 
seated at the other. In the top of the subject’s table there 
was a circular hole about four centimetres in diameter, 
over which he placed his palm; at a corresponding distance 
from the hole there was an ordinary telegraph key set into 
the table top, which supplied the electrodermal stimulus. 
A projector whose light was focused was fixed beneath the 
table, pointing upward with a water filter a little above il, 
then a colour filter, and finally an additional lens that fo- 
cused the beam exactly on the hole in the table top. The 
light source was an incandescent lamp (see Fig. 1). The elec- 
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lig. 1. Test apparatus. 


trical stimulus was provided by a Du Bois-Reymond in- 
ductorium. A noiseless electrical retractable recorder mark- 
ed when the experimenter switched on the light and the 
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subject withdrew his hand from the key. The subject was 
separated from the experimenter by a screen, and the la- 
boratory was slightly dimmed during the experiments. 

There were two series of tests. In the first subjects were 
told beforehand that they would be taking part in psycho- 
logical tests on electrodermal sensilivity. When a subject 
entered the laboratory, the table with the main apparatus 
was covered by an opaque black cloth so that the hole in 
the table could not be seen. The subject was asked lo sit 
down at the table, slightly sideways so that his hand na- 
turally lay on it a little obliquely. He was then asked to 
turn away and close his eyes for a minute. During that time, 
the experimenter positioned the subject’s hand appropriate- 
ly, drawing his attention to the key on which he had to 
keep his finger, and spread some black material over his 
hand. 

Thus all measures were taken so that the subject would 
not know that his hand was to be exposed to light. We cal- 
led this series the ‘clandestine’ run. 

The instructions given to the subject were to keep his 
finger on the key throughout the test, but on feeling an elec- 
tric shock to take it away*! by lifting his hand slightly, 
but to try and not move his whole arm from ils place (which 
was due, incidentally, to its position on the table), and 
immediately to put his finger back on the key. 

The tests themselves were conducted as follows: first 
light was supplied for 45 seconds by a special switch, and 
then immediately it was switched off, the current. In or- 
der to prevent any possibility of a conditioned reflex for time 
being formed, the intervals between the separate combina- 
tions were varied each time (with intervals ranging trom 
45 seconds to six minutes). Ten to fourteen combinations 
were given in a single session; in the middle of the session 
there was a short break to rest the subject from his station- 
ary posture at the table. The tests were recorded in the 
usual way. Four subjects were tested. 

This series of tests thus followed the classical scheme 
for conditioned motor reflexes. The light, which was to 
acquire the significance of an a-type influence, functioned 


4. By this instruction, we prevented the possibility of a ‘latent’ mo- 
tor reflex of the type established in the experiments of Beritov and 
Dzidzishvili ({rud. biolog. sektora A.N Gruz. SSR, Tbilisi, 1934). 
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as the conditioned stimulus, and the current (the a-type 
influence) as the unconditioned stimulus. It was our inten- 
tion from the beginning to study the relation between the 
desired emergence of sensilivilty and the formation of a 
conditioned reflex by tying the two processes directly to- 
gether in our experiments. 

lt transpired that even with a Jarge number of tests 
(390-400) no motor reflex to the light’s influence was 
formed in any one of our subjects. 

That is easily understood when we consider that the 
first effect in our tests (light on the skin) could not evoke 
any orienting reflex, i.e. il was not, simply speaking, sensed 
by the subject, which disturbed the normal conditions 
for forming a conditioned reflex. In our conditions, i.e. with 
simple repeated combinalions, the light could nol become 
a conditioned stimulus. As the results of this series showed, 
il proved, consequently, that the basic conditions for the 
forming of a conditioned reflex do not coincide with those 
of the investigated process of the emergence of sensitivity. 

In the next, main, second series of this research the con- 
ditions were altered in accordance with our theoretical 
ideas about the process being studied. 

The change was that we partly ‘demystified’ the experi- 
ment by warning our subjects that, for a few seconds befo- 
re the shock the palm of their hand would be subjected to 
a very weak, not always immediately discernible influence 
and that prompt ‘withdrawal’ of the hand in response to 
it would enable them to avoid the electric shock. We thus 
confronted the subjects with the task of avoiding shocks 
and created an active ‘search’ situation. 

Since, under this new instruction, a subject could con- 
stantly begin to try to lift his hand, we added the further 
stipulation that if he withdrew his hand mistakenly (i.e. 
in the-interval between influences) he would immediately 
receive a ‘warning’ influence as soon as his hand was again 
on the key, and then an electric shock, and that he should 
not remove his hand this time before the shock. This addi- 
tional condition had to be introduced not only for the rea- 
son given, but also, as we later became convinced, because 
at a certain stage of the {tests il had the significance of an 
imporlant additional condition for our subjects, for dis- 
tinguishing the desired influence. All the other test con- 
ditions, apart from these, were the same as in the first series. 
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Four adult subjects also took part in this second, main 
series of the research. 

In the end we obtained the following results. Objective- 
ly, by the end of the series, all subjects withdrew their hands 
irom the key in response lo the etfect of visible light, some 
making no mistakes at all, others making occasional errors. 

Subject Fr. began to lift her hand correctly after the twelfth 
trial (after 139 combinations), and from the 28th trial 
mistaken responses disappeared altogether. In the 34th 
test, she produced the highest results: out of a total of 18 
light exposures there were seven correct withdrawals and 
eleven misses (‘confirmed’ by a shock). The general course 
of this subject’s tests is shown in Fig. 2. 
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Fig. 2. Test subject Frid. 


The second subject, S., had previously gone through the 
first series of tests, and after 300 resultless combinations 
was transferred to the second series. After 40 combinations 
in the new conditions she began to make her first correct 
hand withdrawals, and after 80 there were many more cor- 
rect withdrawals than errors. At the end of this series, we 
had the following result: nine correct withdrawals, four 
missed stimuli, and no mistakes (see Fig. 3). 
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Fig. 3, Test=subject Sam. 


With the third subject, G., we got the most stable results, 
which enabled us to use him for a large number of the control 
tests described below. By the ninth trial, he had already 
made six correct withdrawals, one mistaken one, and had 
missed two stimulations. Subsequently, he averaged five or 
six correct wilhdrawals, missing two or three stimulations, 
with mistakes varying from zero to one or two (see Fig. 4). 

The fourth subject’s trials were not completed owing 
to chance circumstances, but the data obtained after 195 
or 16 runs (three or four correct reactions and one or two 
errors) showed that the process was the same as with the 
other subjects. 

Considering the low probability of accidentally cor- 
rect’ withdrawals in these conditions, it became obvious 
that the objective results obtained were evidence that the 
subjects in fact responded to the effect of visible light on 
the skin of the hand. 

We can draw such a conclusion, it goes without saying, 
only if we assume that there were no other possible factors 
inthe test situation thatcould have caused subjects’ correct 
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Number reactions. How far this 
of responses : : . ‘ 
assumption is justified 
will become clear from 
the reports of tests that 
will be described below. 

Let us now turn to the 
subjective data obtained 
in this series. 

Each time the  sub- 
ject raised his or her 
hand from the key, we 
asked him (her) after 
each run why it had been 
done at precisely that 
instant. If we dismiss 
the first, frankly indeter- 
minate answers (‘sim- 
ply because, it somehow 
seemed...’), and very con- 
tradictory answers in sit- 
uations when withdra- 

. wal was still in most 
he é 7 8 9 cases mistaken, the tes- 

Date 23.111 25.1 26.1 27,1K timony of all the sub- 

jects in this and other 

Fig. €. Text subject Gur. series carried out later, 

gave the impression that a non-specific experience was being 

described. The only difference was in the way the subjects 
described this experience. 

Here are some of these descriptions: ‘I felt a blowing on 
my palm’, ‘it was as if my hand had been lightly brushed 
by a bird’s wing’ (just the same testimony was obtained 
in Poznanskaya’s experiments cited above), ‘a slight vi- 
bration’, ‘it was as if I had touched something...’, ‘like a 
breeze’, and so on. 

In order to give a fuller impression of the testimony 
of our subjects, we quote from the detailed minutes of one 
of the conversations (subject K., a first-year student in 
the faculty of mechanics and mathematics). 

‘Under what conditions did you lift your hand?’—‘When 
there was marked freshness, then that was wrong, and 
warmth was also wrong. It was correct when something 
like a wave passed over my hand; only waves are separate as 
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it were, but this goes on continuously. If there is a break 
that is something different’—‘But is this sensation as- 
sociated wilh a sensation of warmth??’—‘No, there is no 
sensation of warmth. Gnee | thought: perhaps there should 
be heat? When | thought that, il seemed to me it really 
was warm. I was then myself surprised that I felt warmth. 
But that turned out to be wrong.’—‘Was it a distinct sen- 
sation you experienced before the shock?’—‘Now it’s quile 
distinct. When I’m in doubt, I check this way: | lft my 
hand, if it doesn’s stop, if means it’s correct’.—‘Perhaps 
you should have had a trial before the test?’—‘I some- 
times check myself: I feel that I wait for the shock—will 
there be one or not?’ 

All the subjects mentioned the difficulty of expressing 
these sensations in words, their instability, and their very 
low intensity. The sensations often merged with other sen- 
sations in the hand, which progressively increased in num- 
ber as the trial got longer (numbing of the hand?). The main 
difficulty was just how to single out the required sensa- 
tion from the whole range of other, extraneous sensations, 
cases of mistaken withdrawal and its following ‘hint’ help- 
ed, when the subject knew that his hand was under the 
relevant influence at that moment. ‘Therefore,’ one of our 
subjects said, ‘I sometimes lifted my hand simply to re- 
fresh my memory, to catch the sensation again.’ 

Many subjects (we are relying now on their testimony 
taken in all the series) noted at the end of a series a strong 
associative and perseverant tendency in these sensations. 
It was sometimes enough to position the subject’s hand 
on the apparatus for the sensalion to appear, even before 
the experimenter had signalled that the test was to begin, 
i.e. the sensation arose even when the subject was sure it 
could not do so. In those cases we heard subjects ask the 
experimenter to wait until ‘my hand has settled down’. 
‘Devils are dancing right on my palm,’ one subject com- 
plained. The perseverant tendency stands out just as clear- 
ly: ‘It is dangerous to lift a second time when you’ve guessed 
right. Sometimes it works, but in general it is harder; you 
may feel it again soon—wrong again’ (subject k.). 

A typical feature revealed in the tests is the pronounced 
increase in the affectivity of the experimental situation 
itself for most of the subjects—errors were often -experi- 
enced very negatively; the subjects seemed to be affectively 
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involved in the job of avoiding an electric shock (although 
the objective strength of the electric stimulus never exceed- 
ed the minimuin sufficient to cause a reflex jerk of the 
finger; for our equipment’s circuit it corresponded to 5-8 
cin on the scale of a big Zimmerman sledge with maximum 
coil and a 4-volt power supply for the primary winding 
and a completely inserted core). This affective relation 
lo the shock sharply distinguished the behaviour of the 
subjects of the second series from those of the first. It also 
seemed to be related to the rather paradoxical fact that 
sensations arising at very low intensity proved, however, 
to have great affective strength, which was especially clear 
when (in a second experiment) we asked already trained 
subjects not to lift their hand from the key at all during 
exposure. The subjects’ affective relation toward the task 
given them in experiments is, it seems, an important 
factor; we judge that from the fact that it was just those 
of our subjects who had an especially pronounced affective 
relation to the task who also produced the most pronounced 
positive objective results. 

The main conclusion, from the angle of our main prob- 
lem, stemming from the objective observations and the 
subjective testimony, is that swbjects’ correct reactions to the 
effect of light on the skin of the hand are only possible when 
the subject is oriented on the sensations arising within him. 
Only one of our subjects, who had undergone very many 
tests, mentioned that sometimes his hand lifted ‘as if of 
its own accord’. With all the other subjects, as soon as their 
attention was distracted, correct reactions either became 
impossible altogether or their number was greatly reduced. 
The need to pay attention to their own sensations called 
for great effort from subjects; any kind of unfavourable 
circumstance, like indisposition, fatigue, distracting ex- 
periences, and so on, usually always had an adverse eifect 
on the objective results of the experiment. 

At the end of a test series, we tried to change subjects 
over to a key with a pneumatic chamber (of the type of 
Luria’s key for recording conjugate motor reactions). But 
the kymograph recording did not yield any changes that 
would correspond to an incipient involuntary hand move- 
ment in response to the light’s influence. 

We are inclined to stress these facts because it follows 
from them—still only provisionally, of course—that sen- 
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sitivity to a given agent does not emerge after the forma- 
tion of a conditioned reflex, but rather that the sensitivity 
arising is one of the external conditions for the possibility 
of a conditioned reflex to the influence concerned being 
formed. 

This means that a state that is subjectively expressed 
as a vague non-specific sensation is not simply an epiphe- 
homenon superimposed on conditioned reflex processes and 
constituting a ‘parallel’ phenomenon with them, in itself 
lacking any objective role whatsoever. 

The facts that we would specially stress are that a nec- 
essary condition for the rise of the studied sensations is 
the presence of a certain directed aclivity of the subject, 
which in our experiments has a peculiar form of inner, 
‘theoretical’ search activity, possible only in man. 

The objective experimental data that we obtained al- 
ready in the first preliminary investigation are quantita- 
tively quite clear and firm. Admittedly not one subject 
achieved 4100 per cent correct withdrawals of the hand in 
response to the effect of exposure, but that does not in 
the least, of course, vitiate the significance of the data, 
especially when we take the other relevant factors noted 
above into account, viz., the low intensity of the sensations, 
their high perseverant tendency, the difficulty of singling 
them out from other, chance’ sensations, and _ so 
on. 
The main question remained, namely that of the real 
factor determining the possibility of correct responses by 
subjects, in other words the question of qualifying the main 
fact of the experiment. 

Clarification of this point called for a radical change in 
the technical conditions of the experiment, which in- 
volved the use of much more complicated apparatus. We were 
therefore compelled to leave it open until the next, new 
experiment, and to proceed provisionally on the assumption 
that it would be answered positively. From that angle, 
we carried out a third, small series of tests with the same 
experimental set-up, which consisted of tests that were at 
once ‘exploratory’ in character and controls. For these trials 
we used the subjects who had produced the most stable 
results in the second series. 

The experiment consisted in our replacing the green fil- 
ter by a red one, without warning, at the very end of the 


investigation (after 750 tests with S. and 500 with G.). 
The results obtained were the following: 

S.: seven correct withdrawals and no mistakes, with the 
green filter; the next day, with the red filter, two correct 
withdrawals and one mistake; on the third day, with the 
red filter, one correct withdrawal and one mistake; 

G.: with the green filter, five correct withdrawals, no 
mistakes; the next day, with the red filter, five correct 
withdrawals and one mistake; on the next three runs, car- 
ried out a week later, after other control experiments, again 
using the red filter, the number of positive responses was 
lower. 

Such were the objective results. Let us now turn to the 
subjective data. 

S.: in the very first run with the red filter, after a second 
excitation (both missed), she said: ‘Why do I feel it so 
poorly, or can’t I concentrate now? I'll try now’. After the 
third excitation, also missed: ‘I felt it, but very weakly, 
I’m trying to concentrate, but it’s not working. I don’t 
quite know why.’ On the fourth excitation, she withdrew 
her hand, commenting: ‘It’s very difficult to catch, it used 
to be easier.’ Then she made a mistaken withdrawal. 

G.: (first trial with the red filter): first excitation missed; 
after the second also missed, he remarked: “There’s a sen- 
sation, but of another character—in a sharper vibration.’ 
The third and fourth excitations were again missed; after 
the fourth he said: ‘I wanted to say then that there was 
one’. There was no response to the fifth, but to the remain- 
ing five correct withdrawals. After the run he said: “There 
was something different, then I just adapted.’ 

This prompted us to try giving this subject, alter a time, 
some tests in differentiating red and green filters without 
any preliminary training (‘off the cuff’). As a result, he 
missed three stimulations, made three correct withdrawals, 
and one error, though admittedly getting the stimulations 
the other way round, i.e. the usual one (green filter) was 
‘different, new’, and the new one (red filler) was ‘normal’. 

What do these trials mean? Apparently, it is the light 
beam itself that essentially governs our subjects’ reactions. 
The fact of substituting a different filter for the usual one, 
while maintaining the other conditions of the experiment, 
could only affect the result (1) by changing the frequency 
of the light flux and (2) by raising its thermal effect. Thus. 
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on the one hand, we obtained certain indirect confirmation 
that we were, in fact, dealing with sensitivity of the skin 
to visible light in these conditions; on the other hand, the 
trials faced us with the problem of making the phenomenon 
studied more precise. 

The next experiments were carried out without a light 
filter at all, which was also done, of course, without warning 
the subjects. 

As a result S. did not once lift her hand correctly, made 
only one mistake, and missed nine stimulations. G. had 
one correct response, four mistakes, and four missed sti- 
mulations. The subjective testimony of the two was rather 
different. S. limited herself, as in the tests with the sub- 
stituted filter, to remarks that ‘nothing worked’ for her, 
and so on; G., afler the single correct reaction, said: ‘The 
sensation is intense but different’, and finally spoke directly 
of the action of heat. 

These experiments thus yielded results similar to those 
of the tests with a changed light filler but only more pro- 
nounced. The difference between the subjects was also main- 
tained: in both trials G. observed a finer distinction of 
effect, and analysed them more exactly; hence, probably, 
also the difference in the objective results. 

During supplementary experiments with S., we discon- 
nected the lamp altogether, for control purposes, so that 
the whole experiment was in fact ‘idle’; typically, in spite 
of the fact that the absence of a stimulus before the shock 
clearly contradicted the subject’s whole preceding labora- 
tory testing, and ran counter to her expectation, she did 
not make a single attempt to lift her finger from the key in 
this experiment. ‘I felt nothing,’ she remarked with sur- 
prise after the run. 

In conclusion we sel up an experiment with subject G. 
in which, instead of the usual effect of visible light on 
the palm of his right hand, we operated on the palm of his 
left hand. The results obtained were the following: tests 
with the right—six correct reactions, three missed stimu- 
lations. one mistake; Lests on the same day wilh the left 
hand—three correct reactions, seven missed stimulations, 
and one mistake. On the next two experimental days we 
obtained the following with the left hand respectively: 
four correct reactions, seven misses, no mistakes; and. six 
correct reactions, six musses, and no mistakes. Switching 
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over again to the right hand, we get seven correct reactions, 
two misses, and one mistake. The fact of a switch of skin 
sensitivity to visible light from the right hand to the left 
in this subject was thus beyond doubt. 

These tentative, exploratory experiments of. the last se- 
ries are quite inadequate, of course, for us to draw any 
kind of reliable conclusion from them. Experiments com- 
bining the content of the second and third experiments, 
which continued the initial cycle, were devoted to develop- 
ing the phenomenon interesting us further. 
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Our second investigation into the origin of dermal photo- 
sensitivity was carried out jointly with Poznanskaya. S.J. 
Rubinstein also took part, conducting several independent 
series of trials. 

The first objective we set ourselves was to confirm the 
main phenomenon, i.e. dermal photosensitivity, more 
carefully, and to qualify it. We had to ensure the highest 
possible rigour in the experiments, excluding possible ex- 
traneous influences on the subjects from the test situation. 
For that purpose we had to allow for a more exact charac- 
teristic of the main influences by means of appropriate phys- 
ical measurements. Finally, we had to provide a possibi- 
lity of modifying the procedure and instituting special 
control tests. 

To that end we rebuilt the set-up. The subject’s equip- 
ment was put in a separate laboratory wired to the experi- 
menter’s room along the corridor. That completely isolal- 
ed the subject from possible influences directly from the 
experimenter. 

The ‘table’ at which the subject was seated during the 
tests was fitted out as follows: the central box had two, 
low, wholly enclosed wings at each side, in which two 
movable light sources with condensers and 750 W projection 
lamps were mounted on wooden rails; between them and 
the central box were water filters (with a 15 ¢m layer ol 
liquid), movable, stands for colour filters and supplement- 
ary lenses (see Fig. 9). 

Below the central box, on a level with the beams from the 
two projectors a mirror prism was so scl thal. the two beams 
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Fig. 5. Cross-section of the subject’s apparatus: 1 — illuminator 
lamp; 2— water filter; 3—colour lilter; 4— auxiliary lens; 5 — ref- 
lecting prism; 6— auxiliary water filter; 7— glass barrier; 8 — sig- 
nal lamp; 9 —-the subjects’s key; 10—electrode; 411— thermometer; 
12 — assistance signal device. 


were reflected upwards and focused evenly over the open- 
ing in its table-top over which the subject’s palm was 
to be placed. Above the prism, there was another, 6-centi- 
metre, horizontal water filler, and a thick sheet of plate 
glass, which blocked any flow of air into the space directly 
adjoining the opening. 

This type of table for the subject, built as an optical 
bench, made it possible (1) to employ two sources of radiant 
energy and (2) to regulate the illuminative and thermal 
effect quite accurately, both by varying the distance of 
the energy source and by changing the filters absorbing 
heat rays (either by pouring water into additional filters, 
or by replacing the water with solutions having a higher 
coefficient of absorption). 

The raised box was lifted, as in our first investigation, 
with an adjustable key to supply electric stimuli, set into 
the top. Another small opening was cut in the same edge 
of the table into which one element of a sensitive thermo- 
couple was inserted (the other element was placed in a 
Dewar flask in the same room) which made it possible to 
record small temperature changes in the skin directly ad- 
joining the illuminated surface. A detachable non-polar- 
ised electrode was spring-mounted front centre on a narrow 
rocking lever to study the skin’s electric potential and resist- 
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ance; another electrode, for the subject’s left hand, was 
fixed on a separate support. 

The laboratory was also equipped with an electric ther- 
mometer to measure the general variation of the subject’s 
skin temperature during the trials and with mercury lab 
thermometers to measure the room temperature and the 
air temperature in the part of the apparatus directly com- 
municating with the opening in the table-top. 

Directly in front of the subject there was a signal lamp 
on special stand. Behind it was a signalling instrument 
to link the experimenter and his assistant, which was 
screened from subject by the box. The laboratory was also 
fitted with a device to measure visual acuity, a special illu- 
minator with a rheostat and voltmeter (not shown in the 
figure), and another lamp that was switched on from the 
experimenter’s room; the purpose of these instruments will 
be explained below. The general arrangement of the expe- 
rimental set-up in the laboratory where the subject was 
seated is shown in Fig. 6. 

The apparatus in the experimenter’s laboratory was ac- 
commodated on a big table and an adjoining wall. It con- 
sisted of several items, as follows (see Fig. 7): 

1. instruments for delivering stimuli: 

(a) a knife switch to the city electricity mains; a rheos- 
tat and A.C. voltmeter to control the constancy of the 
voltage in the projector lamp circuit; a main contact 
switch for the lamp circuit and a knife switch for chang- 
ing from one lamp to the other, and a noiseless mercury 
circuit-breaker (not shown on the diagram) in parallel 
with the main switch; 

(b) a Du Bois-Reymond inductorium, switch and key 

for delivering electric stimuli; 

(c) aswitch for the lamp of the extra light source (visual 
stimulus); 
2. signalling instruments: 

a signal button to the subject; a signalling device con- 

nected with the main switch, for communicating with 

the assistant; a signalling switch (for control tests); 

a signal lamp from the subject’s key and a signal lamp 

from the assistant; 

3. instruments recording the skin temperature of the sub- 
ject’s hand: 

a coupling block for the line of the thermocouple; the 
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Fig. 7. Test layout II (for experimenter). 


contact switch for this line and a rheostat and decade 

box (not shown on the diagram); and a mirror galvano- 

meter (III); 

4. instruments for studying the electric potential, resist- 
ance and electric sensitivity of the skin (combined lay- 
out): 
mirror galvanometer (II); moving-magnet needle gal- 
vanometer (1); D.C. millivoltmeter with a double scale; 
field switch, rheostats and potentiometers; a circuit 
changeover switch and key for working with one of 
the three possible lay-outs. 

The tests in the first series of this experiment were con- 
ducted in the same way, in principle, as the second series 
of the previous work. The sole differences between them 
were as follows. (1) Illumination of the palm was cut to 
30 seconds, while the intervals between stimuli were corres- 
pondingly reduced, and now lasted from 30 seconds to three 
minutes. (2) Communication between subject experimenter 
was by electric signals. The subject was warned that the 
test was about to start by a short flash in his signal lamp; 
a flash lasting several seconds after lifting of the finger sig- 
nified a correct withdrawal, and a flickering light a mistake. 
When the subject lifted his finger from the key, the sig- 
nal light on the experimenter’s table automatically went 
out. The assistant in the subject’s laboratory could receive 
instructions by code signals on another lamp not visible 
to the subject. (3) Practice runs were supervised by an assist- 
ant sitting behind the subject and to one side, who record- 
ed the latter’s behaviour and watched the equipment. 
A faint signal (green or red according to the light source 
used) lit up on the assistant’s panel (again not visible to 
the subject) at the same time as a stimulus was transmil- 
ted. This part of the signalling system was switched off 
in all control tests. 

The whole first series (three subjects) was carried out with 
quite constant stimuli; their brightness, as measured, was 
around 3/4 stilb, i.e. considerably higher than in our first 
experiment. The thermal characteristic, measured by a ca- 
lorimeter, was, however, minute—0.006 small calories. 

The experimental data oblained in this series of tests 
confirmed the results of the first investigation. 

The typical course of the emergence of sensilivity in one 
of the subjects of this series is illustraled in Fig. 8. 
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Fig. 8. Test subject K., series A. 


As an example of the course of the experiment we include 
the record for one of the last tests with this same subject 
(Table 14). 


Table 1 
Subject: K. Date: 2 June 1939 Series No. 47 
‘ Time of trans-} Internal Correct | Length of Shock 
peas mission of sti-| between | Errors| removal | stimulus | transmit- 
0. mulus stimuli of hand | (seconds) ted 
‘| 15.51/00” +. ae: 
2 54'30” 3/00” -f- 
3 56’00” 1‘00” + 20” 
4 58'30" 2’00” -}- 26” 
+) 99/30” 0’30" 4. 
Break = 
46.05'30” = 
6 08’00” + 
7 09’ 30” 4 ‘00” + 29" 
8 11’30” 4°30” -|- 49” 
9 4 2/30” 0’ 30” 4- 20" 
10 45’00” 2'00” + 
441 21°30" 1’00” + 
42 23/30” 1'30” + 21 


Notes: Experimenter—Leontyev; assistant—Rubinstein; present—Prof. M. S. 
Lebedinsky. Signalling system switched off, 


The probability of extraneous factors influencing the re- 
sults was now minimised by the test conditions. Subjects 
were completely isolated from the experimenter so thal any 
involuntary signals from the Jatter were eliminated. The 
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isolation of the control lamps also completely precluded 
such effects from the assistant. Finally, going over to a 
mercury vacuum swilch made the sole technical operation, 
coincident wilh transmission of the main excitation, quite 
noiseless. It remained to exclude effects connected with the 
action of the light beam itself. 

The question of the possible role of heat also remained 
of prime importance. The figure of 0.006 small calories, 
that we obtained on well-tuned instruments (we used two 
different calorimeters) was, of course, very much less than 
the threshold of thermal sensitivity, but it remained to 
clarify whether this threshold varied in our subjects during 
the tests themselves. For that purpose, we measured their 
sensitivity thresholds to infra-red rays at the very end of 
the series. The values obtained, as was to be expected, 
were much higher (by a factor of ten) than those involved 
in our tests (0.06-0.04 small calories). The possibility of a 
subjects reacting directly to heat rays was thus excluded. 

It could, however, be assumed that the radiation had an 
indirect thermal effect arising from conversion of the energy 
of visible light. Special measurements were made to ascer- 
tain this. | 

We assumed that if heating did in fact occur, it must 
necessarily affect that part of the skin directly adjoining the 
irradiated part. In order to detect this it was sufficient to 
record the temperature of the skin nearest the irradiated 
area systematically throughout the tests. A special ther- 
mocouple was mounted in the apparatus for this purpose, 
one element of which was pressed by a spring against the 
edge of the subject’s palm being irradiated. The scale of 
the mirror galvanometer (300 mm long, and divided into 
0.5 mm units) covered a temperature gradient around 1.2°C, 
so that we were able to detect changes with an accuracy 
around 0.005°C. | | 

Measurements were made at different radiations inten- 
sities (in small calories). Since considerable variations of 
skin temperature occurred during a trial, average values for 
the halfi-minute intervals of illumination and for the inter- 
vals without exposure were compared. They showed (1) that 
for an intensity between 0.10 and 0.16 small calories, there 
was a Slight but regular rise in skin temperature; (2) that 
with an intensity between 0.006 and 0.10 smal! calories 
there was apparently no thermal reaction; and (3) that 
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with an intensity of 0.006 small calories (the value used in 
our experiments) there was undoubtedly no thermal reaction. 

The influence of the skin’s thermal reaction thus proved 
lo be completely excluded. That can be stated with partic- 
ular confidence because the data oblained were compared 
with the general variations in skin temperature that we 
obtained by systematic measurements with a cutaneous elect- 
rothermometer before, in the middle, and at the end of the 
test. The measurements were taken at two points: in the 
middle of the palm, on the exposed portion, and on an 
adjoining part. They showed (1) that very considerable 
variations (up to 1°C) occurred in the skin’s temperature 
during the test; (2) that the highest value occurred at the 
start of the test, and the lowest in the middle and at the 
end; and (3) that there were no noticeable essential differ- 
ences in the variation of temperature between the exposed 
part of the skin and the adjoining part. The data thus 
indicated that the observed variations of skin temperature 
were independent of the effect of the light, or that in any 
case the effect was completely masked by the influence of 
other factors. The decrease in skin temperature, for example, 
appeared to be connected wilh the fact that the subject’s 
hand was stationary and pressed tightly against the surface 
of the table throughout the test. 

The next problem that faced us in this series, and which 
we tried to answer, was whether convection heating possibly 
played some role. | 

The lighting of a lamp, even momentarily, inevitably 
heated the metal grids around it, and despite ventilation 
heated the air in the apparatus, especially that in the upper 
part, cut off by glass, which was in direct contact with the 
palm of the hand. It was conceivable that changes in the 
air temperature of the set-up might affect subjects’ reac- 
tions; and although this seemed improbable, because of the 
relatively slow spread of convectional heat which, given the 
unevenness of the exposure would necessarily have produced 
an exceptionally complex pattern of temperature variations, 
we made special measurements just the same. 

It turned out that the air temperature at the top of the 
apparatus rose by roughly 3°C during the experiment (from 
the readings of more than 30 checks). This was a very im- 
portant fact. With such marked variations in air tempera- 
ture around the irradiated palm, it was unlikely that the 
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subject would react to the relatively quite insignificant 
radiant heat of the light beam. On the other hand, the data 
indicated that the subject’s observed skin-temperature va- 
riations did not depend on external thermal influences (or, 
rather that their effect was completely masked), since the 
temperature gradients for the skin and the air in the appara- 
tus were in opposite directions—the first fell while the 
second rose steeply. 

To trace the dependence of the temperature variations of 
the air in contact with the subject’s palm on the switching 
on of the light sources, we took readings (to within 0.1°C) 
at half-minute intervals for 50 minutes, in the course of 
which there were 22 exposures. The results of these mea- 
surements are plotted on the graph in Fig. 9. 


Ne 13 5 7 9 11.1315 1719 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 


Fig. 9. Curve showing air temperature rise in apparatus. 


The Y-coordinates corresponding to half-minutes of ex- 
posure are drawn by heavy vertical lines on this graph, 
the ordinates of the intervals between exposures are not 
shown. Eleven cases when the switching on of the light 
sources coincided with a temperature rise are plotted on the 
curve, ten cases when the switching on did not coincide with 
a temperature rise, and twelve cases when a rise occurred 
without previous switching on of the lamps. The possibility 
that subjects oriented themselves on a rise in air temperature 
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in the apparatus was consequently excluded in the condi- 
tions of our experiments. 

As part of this series we also studied the effect of irradia- 
tion on the changes in electric potential and resistance 
of the exposed part of the skin. 

Poznanskaya’s earlier experiments had shown that, with 
prolonged, sufficiently strong thermal irradiation the skin’s 
electrical resistivity fell steeply and a positive charge collect- 
ed on the heated part. It therefore seemed advisable to 
investigate these two characteristics in the conditions of 
our experiment both on subjects who had gone through pre- 
vious trials, and on subjects without such experience. 

The data on the effect of radiation on resistivity indicated 
that with irradiation of 0.4 small calories or more there 
was a Slight change in both classes of subject, which caused 
a slight increase in current strength, but at the level of 
0.006 small calories (Q) the reaction was within the limits 
of error and did not have a regular character. 

Similar data were obtained from investigating electric 
potential of the skin.” No variations were detected at 0.006 
small calories either in the main group of subjects or in 
the controls. 

The variations in the intervals between the onset of the 
light beam’s action and the subject’s response of lifting his 
finger from the key were specially examined. Considerable 
fluctuations around low average values were observed at 
the start of the series; by the end, however, they evened out 
in all subjects, though not to the same extent, and, moreover, 
increased. With subject K., for example, whose reaction 
time was the most stable by the end of the series (we use the 
term, of course, in a provisory way), interval lengths for his 
last 120 correct responses were distributed as follows: the 
first 30 responses had average reaction time of 16 seconds, 
the next 30 of 19 seconds, a third 30 of 20 seconds, and the 
last 30 of 25 seconds. The average variation was 6.3, 6.0, 
5.0, and 2.6 seconds respectively. The last figure clearly 
shows the impossibility of even a few correct responses occur- 
ring by chance by the end of the test series, since an accuracy 
of 2.6 seconds with an average interval of two minutes 


42 The fact of a change in the e.m.f. of the skin of a frog in response 
to radiation was checked in our laboratory by L. T. Zagorulko and 
A. V. Lebedinsky. They obtained positive results with an intact ner- 
vous system (Fiziol. zhurn. SSSR, 1932, 18, 5: 711-712). 
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between exposures gives an extremely small probability of 
chance withdrawals. 

It was rather surprising at first glance that all our sub- 
jects’ reaction times did not decrease during the tests, but 
on the contrary markedly increased. Subjects’ comments 
themselves provided the explanation. Since their main diffi- 
culty was singling out the required sensation from other 
faint sensations and perseverations, which is best done by 
tracing their dynamics, they gradually developed a special 
tactic on the one hand for retarding their response and on 
the other hand formed a habit of estimating the interval 
(always the same in our tests) between the beginning of 
exposure and the electric shock. In fact, looking through the 
records, it is apparent that after a missed exposure the 
subjects shortened the response time slightly and then in- 
creased it again. Subject K. (test sheet 48), for example, 
lifted his hand the first time at 27 seconds, the second time 
at 28 seconds, and missed the third exposure, remarking: ‘I 
didn’t manage get it off’; at the next exposure there was a 
correct withdrawal in 21 seconds, then one in 29 seconds. 
The next exposure was missed, but that was followed by 
two correct withdrawals in 25 and 26 seconds. 

When we felt the main objective of this series had been 
met in general we decided, as we had done in the third series 
of the first experiment, to set up the final control tests 
excluding the effect of light. Understandably, these tests 
could only be carried out at the very end of the experiment 
and not by any means with all the subjects, since they would 
necessarily create an emotional break, which would be the 
stronger the more the test situation affected the subject. 
In fact, one of our subjects, after the first imaginary expo- 
sures which were followed by shocks, refused outright to 
continue, pleading that ‘today she could not concentrate’, 
and that ‘her hand was sweating’. We then obtained fuller 
results with another subject of this series. 

Unlike the similar trials in the first investigation, we 
did not disconnect the line to the light sources, but switched 
them on as usual; unknown to the subject, however, we laid 
a small, but thick, book on the glass cutting off the top of 
the apparatus, exactly in the path of the light beam.* 


43 Suggested by P. P. Blonsky. 
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No changes other than that could thus occur in the test 
conditions. 

We made two trials using this method, each consisting of 
two parts: in the first the test conditions were normal, but 
in the second part the beam was screened by the book. A 
total of eight exposures was made, the intervals between 
them being the same in both halves of the trials. The results 
were as follows: 12 correct responses, four misses, no errors 
in the first part; two correct responses (one at 53 seconds, 
which happened because the cut-out switch did not work 
properly during this exposure), 13 misses, and one error in 
the second part (subject K; text records 66 and 67). The 
results, of course, need no comment. 


4 


To sum up: the first series of this second investigation 
we can take to have established with a quite high probabili- 
ty that subjects’ thermal threshold remained significantly 
higher than the thermal effect of the light source, i.e. that 
the sensations experienced by them during the tests were 
not directly caused by radiant heat but were apparently 
due to the effect precisely of the light beam. It would be 
possible, and quite natural, however, to suppose that there 
was a radiant-heat effect in connection with that of the light, 
assuming a catalytic effect of the latter on thermal sensitiv- 
ity, which would thus be raised by illumination of the skin. 

If that were the case, our experimental data would only 
allow us to speak of a lowering of the threshold of thermal 
sensitivity and not at all of an emergent specific dermal 
photosensitivity. Our next job was thus to assess this possi- 
bility experimentally. 

We felt this problem also deserved attention from a rather 
different angle. The usual interpretation of certain phenom- 
ena of sensitivity as the result simply of a quantitative 
process of lowering the threshold was far from theoretically 
satisfactory to us. In fact, after discussion of the modality 
of dermal sensitivity and the discovery of protopathic sen- 
sitivity, it was not unreasonable to suppose that there was 
a qualitative change of experience in connection with a 
similar qualitative, objective change in the process itself. 
It seemed to us that there must be a certain discontinuity 
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in a number of cases of gradual quantitative reduction of 
threshold, expressed in a rise of new objective correlations. 
The problem that arose during our investigation allowed us 
to make some progress toward throwing light on this more 
general problem. 

The second series of our research was thus to make an 
experimental study of the relation (in our test conditions) 
between thermal sensilivity and excitabilily as regards vi- 
sible light. 

Our main technique this time was a return to the method 
of gradually reducing the intensity of the illumination, as 
Poznanskaya had done in her experiments. We had at the 
same time to distinguish between the effect of the two 
factors. In other words we had to have the chance to arbitra- 
rily alter the degree of exposure of our subjects during the 
tests, on the one hand, and the amount of heat radiated, on 
the other hand. For that purpose we devised a threshold 
reduction schedule in twelve stages, using a two-section 
set-up with movable light sources and interchangeable water 
fillers, that provided for a divergence of the illumination 
curve from that of the radiant heat. 

Stages I, II, III, IV, 
VII, VIII, and IX repre- 
sented a series of decreasing 
values of both illumination 
and radiant heat; in stages 
V, VI, VI4 and VI, these 
values diverged sharply 
through an increase in il- 
lumination. The last stage 
(N), which corresponded to 
the excitation of the first 
series, gave the maximum 
divergence (see Fig. 10). 
The subjects, of course, 
were not informed of these 
changes of excitation du- 
ring the tests. 

We also conducted this 
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For the first trials with subject R. we used the method 
of the first series of keeping the effect constant (stage N). 
Like the other subjects of this series R. made occasional 
correct withdrawals in the first 14 trials, made twice as 
many mistakes, and missed more than 90 per cent of the 
exposures. In her comments, she remarked: ‘I feel nothing 
in my palm, there is no sensation’, ‘there is something, 
but it is vague’, and so on. After the 15th trial she was 
transferred to the second series. 

We began with the second stage in our schedule. The 
subject made three correct withdrawals in succession and 
was transferred on the same day to stage III (0.102 small 
calories); on the third day we gave her excitation IV (0.064 
small calories). Four days later when she began to respond 
correctly, we tried to transfer her to stage V, but were forced 
to revert to IV, as she was successful only at the ninth trial. 
Here the figure for the change in her threshold of thermal 
sensitivity was 0.045 small calories, i.e. a much lower value. 
This correlation was paradoxical; nevertheless, we also ob- 
served it in other subjects. We tried at first to explain it 
by the fact that the thermal threshold was being measured 
by open devices, free from the disadvantage of our closed 
apparatus, in which variations of convection could con- 
ceivably affect the subject’s hand and so disturb him; at 
the end of the investigation we began to lean toward another 
explanation, which we shall discuss below. 

The subject’s testimony was quite definite. She said at 
the beginning, ‘I distinctly feel heat.’ Only at stage IV, for 
the first time in the tests, did she add once: ‘And it seems 
to be from something rough.’ 

The 13th trial produced satisfactory results with exposure 
V (0.049 small calories), so we moved on to the second 
part of the trial with exposure VI (0.034 small calories), 
i.e. we reduced thermal intensity by 30 per cent and at 
the same time increased illumination by 70 per cent. 
The objective result was positive. Subjectively, to the ex- 
perimenter’s question: ‘What did you feel when you took 
away your hand in the first part of the trial?’, she replied: 
‘AL first T felt heat, then a sort of touch.’ To the same ques- 
tion in relation to the second half of the test she replied: 
‘The same, only the seusalions seemed stronger’ (report 14). 

The next trial afler this critical experiment was made 
with exposure VI (0.036 small calories) and much lower 


85 


illumination; the subject produced her first satisfactory result 
only at the 25th test, i.e. after ten days of training. Iler 
testimony at the last run with this stimulus was typical: 
‘T feel heat. Now it’s different than before ... a sort of 
louch ... such a light touching’ (report 25). 

Stage VII comprised seven runs, stage VIII, three, and 
stage IX only two, i.e. there was a significant quickening 
of training at the end of the series, as at the beginning. Thus, 
when we analyse the course of the tests, remembering that 
the later stages differed considerably from the middle ones 
in the radiant heat of the stimuli though they were almost 
equal in luminescence, it becomes obvious that in the first 
part of the series, the ‘training’ process depended on the 
radiant heat curve, while after the critical stages (V and VI), 
it depended on the illumination. In other words, at the 
beginning of the series the subject's reactions were deterinined 
by thermal sensitivity, but in the second part by sensitivity 
to light. 

This conclusion was completely confirmed by a second 
critical experiment, which consisted in moving the subject 
from stage IX to stage N, which (remember) corresponded 
to the constant conditions of the first series and differed 
from the preceding stage in a further sharp reduction in 
radiant heat (0.011—0.006 small calories) and at the same 
time in its even steeper increase (several times greater) 
in illumination. If the subject’s reactions were determined, 
as previously, by the thermal effect, moving her to this new 
stage should lower the number of correct responses. If our 
conclusion was correct, however, i.e. that the subject was 
now oriented to illumination and not to heat, it should not 
be difficult to switch to stimulus N. 

The first test after the run with exposure 1X, made with 
a normal exposure, yielded the following results: six correct 
wilhdrawals, four misses, and one mistake; the second run 
gave eight correct responses, four misses, and one mistake. 
(The resulls of the next runs are shown in Fig. 11.) 

Let us consider the subject’s evidence after the first run 
with stimulus N. Experimenter: ‘In what conditions did 
you remove your hand?’ Subject: ‘When my hand was clam- 
my, then if would dry, when it was not clammy, then I 
seemed to feel a light touch, and then an ever so gentle 
breeze. Earlier, a month ago, the sensation was different, 
sharper. Sometimes I could feel it at once.’ 


86 


Number End of the trials 
of responses (returning fo first series) 


12 Beginning of the frials - Missed withdrawals 
(first series) 
11 
10 
? Missed withdrawals Correct 
8 withdrawals 
7 
6 
5 , } 
Mistaken withdrawals = /\ 
4 /\ 
3 Correct withdrawals / ‘ Mistaken withdrawals 
— —\ , a 
NO / \ JOY 
23.40 27.1 30H 2.IN 4.IV 7LIV 3.1V. B.IV. 10.IV 14.1V 16.I1V 
26.0 = 29. NI 1IV ZIV S.IV 4\IV 9.IV 13.1V 15S.1V 


Fig. II. First series, test subject R. 


The second subject, Mikh., was also given a preliminary 
run through the tests with the stimulus N (first series). 
The results after 12 tests were: six correct withdrawals, 
22 mistaken responses, and 112 misses. From the 13th run, 
the experiments were carried out with stimuli of the second 
series. 

He went through stage II on the first attempt (a flying 
start), but stimulus III required eight days’ training, even 
though his threshold of thermal sensitivity was almost half 
the level of the heat received (as was the case with R.). 
Mikh. passed to stage IV (0.064 small calories) in three 
trials; stage V (0.049 small calories, a value close to the 
threshold) appeared to be the most difficult one for both 
Mikh. and R. The first satisfactory results with this excita- 
tion were obtained only at the 11th trial, after which we 
immediately went on to the critical experiments. 

The purpose of the critical experiments with Mikh was 
primarily to obtain, in the region of maximum divergence 
of the curves of our schedule, a possibly sharper expression 
of the dependence of his reactions on the correlation of the 
factors interesting us. For that reason, we cmployed, for the 
first time, the technique of reverting to preceding stimuli 
(of ‘alternating’ stimuli). 
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In the next test after the run with stimulus V we used 
stimulus VI in the first part and stimulus VI4 in the second. 
The results were as follows: in the first part (0.037 small 
calories with illumination of 24 lumens), was one correct 
withdrawal, seven misses, and four mistakes; in the second 
part (0.034 small! calories with illumination of 36 lumens) 
there were five correct withdrawals, five misses and two mis- 
takes. 

Thus, as with R., we obtained more positive responses and 
fewer crrors when we reduced the thermal effect and in- 
creased illumination (reports 24 and 25). 

Repeating the experiment with stimulus VI4 produced 
even higher indices, i.e. six correct withdrawals, four misses 
and one mislake. We then reverted to VI, and gol one correct 
withdrawal, 11 misses, and two mistakes. The subject conseq- 
uently reacted to the increased thermal! effect and lowered 
illumination by reducing the number of correct withdrawals 
and increasing the number of mistakes. 

We repeated the experiment a third time, with two more 
runs with stimulus VI, which produced even clearer results. 
We then made another trial with stimulus VI‘. This time the 
subject made five correct withdrawals and no mistakes (re- 
port 30). Repeating the tests thus not only did not wipe 
out the difference noted but, on the contrary, emphasised 
it even more, from which it follows that the increase in the 
subject's sensilivity to the effect of high illumination has 
a negative rather than a posilive influence on his sensitivity 
to the effect of a greater amount of radiant heat and of 
lower illumination. 

On the basis of the data obtained, however, another con- 
clusion might be drawn. Since the change back from stimu- 
lus VI4 to VI not only reduced illumination but also in- 
creased radiant heat somewhai, we might attribute the poorer 
results to the latter, i.e. assume that the thermal radiation 
had a negative effect. In order to check that. we carried out 
a fourth control trial with slightly reduced illumination 
and thermal effect reduced considerably to 0.023 smal! ca- 
Jories (stimulus VII). The results obtained were negative, 
i.e. three correct wilhdrawals, nine misses and four mistakes. 
The next trial with simullaneously increased illumination 
and heat (stimulus VI®—0.029 small calories) again gave 
clear positive results (report 32.) The findings of this expe- 
riment thus militated against the above-mentioned possibil- 
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ity and instead confirmed the opposite, i.e. that the light 
beam tended to reduce the subject’s sensitivity to thermal 
radiation. 

This point came out particularly sharply with our third 
subject, Muz. Before describing these trials, however, let 
us note Mikh.’s introspective testimony. To the experiment- 
er’s question: ‘What did you feel before you lifted your 
hand?’, he replied at the end of the tests just described: 
‘A sensation of heat. But the sensation of heat remains 
uneven. Sometimes it was a very clear sensation, but on 
another day it was very doubtful whether there was heat 
or not. Today it was doubtful. I did not feel it sharply, and 
sometimes I withdrew my hand, sometimes did not’ (report 
32). Let us recall that the subjects were not warned of the 
change of stimulus: in the test to which this subject referred, 
he made five correct withdrawals, without a single mistake. 

Now let us turn to the experiments with Muz., who passed 
to the second series at the 13th run, having begun straight 
off at stage IJ. Having gone rapidly through the next two 
stages (III and [V) in four days, he was transferred to the 
critical stage V on the sixth run. As later measurements 
showed, his threshold of thermal sensitivity was between 
0.06 and 0.05 small calories, i.e. approximately corresponded 
to the heat radiated by stimulus V (0.049 small calories). 

The first trial with this stimulus yielded hopeful results 
—four correct responses and no mistakes. The results of the 
next one were also positive on the whole—six correct responses 
and two mistakes. The third trial produced lower results 
—three correct and two mistaken responses (which we were 
inclined to attribute to chance.) The fourth run again yielded 
satisfactory results— five correct and two mistaken responses. 
These five correct wilhdrawals all came in a row in response 
to the last five stimuli. Although that warranted passing on 
to the next stage, we decided, as a further check, to continue 
the experiments with the same critical stimulus V. 

The fifth run again produced satisfactory results—the 
highest of all, i.e. seven correct responses, only three misses, 
and not one mistake. 

In subsequent trials, however, the number of positive 
reactions again fell off sharply. In the sixth, we had only 
two correct withdrawals of the hand, and in the seventh 
three correct withdrawals and three mistakes. The eighth 
experiment again yielded very high results—seven correct 
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responses and no mistakes. And then, in the ninth, tenth, 
and eleventh trials, we again had stable negative results. 

It did not seem possible to explain such variations by 
chance factors. Considering the findings with other subjects, 
we were therefore inclined to attribute them to the critical 
nature of the stimulus itself and so tentatively explain them 
by an antagonistic effect of visible and thermal radiation. 

We accordingly tried to shift the process by alternating 
the effect of stimuli with a higher degree of illumination and 
a lower thermal effect. The expected shift did, in fact, occur 
and in a very pronounced form. 

The first experiment with stimulus VI® yielded negative 
results. Reversion to stimulus V (the 13th and 14th trials 
stage of the series) at first produced unsatisfactory results, 
then rather better ones. 

The second experiment with stimulus VI®, with a return 
first to stimulus VI and then to V, sharply reduced the num- 
ber of positive responses: three correct withdrawals and 
four mistakes, then no correct response, then two correct 
ones and two mistakes; finally, one correct withdrawal and 
one mistake. 

The third experiment with stimulus VI®, upon reversion 
to stimulus V yielded no correct responses whatsoever (‘I 
don’t feel anything’, the subject. said). which compelled us 
{o revert to stimulus IV the same day. The result was one 
correct response. (It will be remembered that this subject 
had immediately made six positive responses and not a 
single mistake at the beginning of the series at this stimu- 
lus.) The same day we went back yet another stage to sti- 
mulus III. The result was not one correct response in five 
tests. Only at stage II did we again obtain positive results: 
four correct responses and no errors in the first trial, and 
nine correct responses and one error in the next trial (reports 
32 and 33). 

The stage of stimulus I] was an inilial one that had not 
reqnired preliminary training for any of our subjecls. Judg- 
ing from (their testimony, they had all reacted to quite 
pronounced thermal sensations in the trials with this stimu- 
lus. An even greater reduction of our subject’s sensitivity 
therefore seemed improbable; nevertheless we continued the 
experiment with alternating stimuli. 

As a result we got a further reduction of sensitivily: the 
a6th trial at stimulus Il produced five correct responses 
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and two mistakes; the 37th trial gave two correct and two 
incorrect responses; the 38th gave six correct and three 
incorrect ones; the 39th test again produced only one correct 
response and one mistake. In the last trial, for control 
purposes, we inlensified the thermal effect steeply, switching 
unnoticed to maximum intensity; from the first stimulus the 
subject got five out of five possible responses correct. His 
sensitivily to exposure to mixed radiation had thus become 
much lower at the end of the series than it had been at the 
start (the tests lasted about 2//, months). 

Was this explainable by a general lowering of the skin’s 
sensitivity, perhaps even one that set in independently of 
the course of our experiments? Or did we have a specific 
phenomenon here? The next two tests were carried out 
with infra-red rays. They yielded quite normal results: error- 
free responses to a stimulus of 0.058 small calories, and then 
after a little practice of 0.003 small calories. Tests with 
smaller amounts produced negative results. Repetition of 
the tests after that with stimulus II produced five correct 
responses and one mistake, then four correct responses and 
no mistakes (reports 42 and 43). At that point the experi- 
ments were stopped. 

There were thus fixed complex functional correlations of 
some sort underlying the marked lowering of sensitivity, 
which could be quite hypothetically described as the result 
of light’s coming to have an inhibiting effect on thermal 
sensitivity. 

Comparison and analysis of the experimental findings of 
this second series of our investigation thus enabled us to 
draw the following conclusions. 

(1) The sensations arising in our subjects were not the 
result of any lowering of the threshold of sensitivity (which, 
on the contrary, tended to rise) but were specifically linked 
with the action of the light beam. 

(2) The increase in sensitivity in the tests with a gradual 
lowering of the intensity of the radiation was the result of 
a qualitatively new process that set in at a certain critical 
stage (the true threshold of thermal sensitivity) and that 
corresponded to an objectively different quality (aspect) of 
the affeclive stimulus. The new subjective qualily of sensa- 
tion arising in the subjects was therefore not in any way 
independent of a change in the quality of the objective 
influence but was rather an adequate reflection of this change. 


| 
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Rubinstein carried out a short special series of tests. Their 
purpose was to check in improved experimental conditions 
whether subjects could possibly differentiate the light beams 
used in our first preliminary investigation. 

A slightly altered procedure was used for this third series. 
In the first practice runs the subject received a warning 
signal every two minutes, after which the experimenter 
directly sent the usual stimulus for 30 seconds, or else 
skipped a whole interval until the next signal. The subject’s 
task, as in the previous trials, was to respond to the sensation 
by removing his hand from the key. The following alterna- 
tives were thus available: (1) the subject would respond 
to the presence of light (positive correct response); (2) he 
would remove his hand if though there was no stimulus 
(mistaken response); (3) he would not remove his hand when 
there was no stimulus (negative correct response); (4) he 
would not remove his hand when there was a stimulus 
(missed excitation). 

For this series we also took three subjects, a new one and 
two who had been through the first series. 

As the findings showed the subjects immediately produced 
clear positive results in these new conditions. Subject K. 
provided the following data (Table 2). 

It was especially marked in these tests that the total 
number of mistaken responses proved negligible—only eight 
cases, which was an average of less than 4 per cent. 

The results of another subject were: correct responses—72 
per cent, mistakes—12 per cent. The third subject, who had 
been through the first series of tests, showed the usual 
‘training’ pattern, i.e. results were close to the calculated 
probability in the first 15 experiments, and then the correct 
response curve began to rise slowly. The time factor, however, 
prevented these trials being completed and this subject 
could not do the main ones. 

Let us now turn to description of the main (critical) 
trials of this series. The same procedure was followed as in 
the practice tests, the sole difference being thal the subjects 
were warned thal either a red light or a green one would 
be used and thal they were to learn lo distinguish between 
them. In both cases, the stimuli were associated in the 
usual way with a shock. Some of the experiments were done 
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Table 2. Results of Testing Subject K. 


Number of correct responses 
Report Total number | Number of 


number of intervals mistakes aa 
in absolute figures as a percentage 
49/4 20 — 15 79 
20/2 20 5) 10 00 
92/3 18 — 14 78 
54/4 9 — 7 78 
06/95 14 — 10 71 
09/7 20 1 14 70 
68/8 11 1 14 88 
61/11 21 — 18 86 
62/13 18 — 14 80 
63/14 19 1 16 84 
64/15 15 — 13 87 
65/16 15 — 13 87 


in parallel with practice ones, and some after them. 

To exclude any difference in thermal effect the new stim- 
ulus was adjusted to normal by pouring fluid into the extra 
filter. In that way we managed to eliminate noticeable 
fluctuations of the needle of a sensitive galvanometer linked 
to a microthermopile (e.m.f. per 0.001°C=75 microvollts), 
fixed opposite the opening in the top of the test apparatus, 
when we switched quickly from one light source to the other. 

Let us first consider the data obtained in the experiments 
with the first subject. At the beginning, he was given a few 
trials with each colour and was informed each time imme- 
diately afterward which colour it was. The record of the 
first control test is given in Table 3. 

The results column shows seven correct differentiations, 
three misses, and no mistakes. 

A second, quite similar control trial produced less sa- 
tisfactory results: five correct differentiations, two misses 
and three mistakes (13 April 1939, No. 56/6). 

After this trial, the subject did seven runs of practice 
tests with both stimuli separately, and then a third control 
trial in which he had to choose between three possibilities: 
red light, green light, or no light at all (report 62/12, con- 
trol). The findings were extremely significant; in the total 
of 22 intervals, seven were without stimulation, eight with 


Table 8. Tests with Subject K. (9 June 1939) 
(Report No, 54/4 control) 


( 
Time of trans- | Colour Duration 
f 


Stimulus issiv 1s of stimulus | Shock | Subjcet'’s com- 
pombe) ae ee ety Oe ee ment 
1 33/C0" green | + | 29" green 
Z 34'30” red -+- 28” red 
3 36’00" red + 25" red 
4 37/30" green | + 28” green, | 
responded 
correctly 
5 39’30” green | + 29” green 
6 42'20" red + 28” green feels 
nicer, but I 
feel this 
poorly, 
therefore, 
ted 
7 44'00” red — -+- |1 don’t 
know 
8 45/30" green | + 28" green 
9 47°00" green} — -+ |I don’t 
know 
10 48"30" red — + |I don’t 
know 


green light and seven with red one. The results of the choice 
between stimulation and no stimulation were: 18 cor- 
rect, three misses, one mistake. On making this single mis- 
lake, the subject remarked: ‘It is red, I think, since it is 
very weak’. The results of distinguishing between stimuli 
were: out of a tolal of 12 responses (15 minus three misses), 
seven were correct, two were refusals to choose and two were 
mistakes. One response was not clear because after correctly 
indicating ‘red’, the subject went on to say (during a green 
light): ‘there is something but not that’. If that is regarded 
as an instance of correct differentiation (i.c. if the subject’s 
words are taken to mean: ‘Yes, but not red’) the total of 
correct differentiations rises to eight. 

Similar results were obtained with the second subject. 
Nine of the 21 intervals in the final experiment were without 
stimulation, five were green and seven were red. The re- 
sults of the differentiation of exposures were as follows: 
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total number of responses 14 (42 minus one miss); six cor- 
rect, three refusals, and two misses (16 April 1939, No. 
65/6 control). 

The summer vacation prevented our continuing the tests 
wilh the third subject, as noled above. It would have been 
inexpedient to continue them later, since the data ob- 
tained from the first two subjects, we considered, were suffi- 
cient for us to try and employ differentiation as the main tech- 
nique in the experiments of another (fourth) investigation. 
Their further verificalion was therefore made a side result 
of separate research being carried out in another laboratory. 

So as not to return specially to the problem of distin- 
guishing between the influence of light of different parts 
of the visible spectrum, we note here that in the fourth 
investigalion subjects had to differentiate from the start 
between red and violet light in condilions of complete ‘sec- 
recy’ even of the general nature of the affective stimuli. 
As the results obtained showed, differentiation did in fact 
occur. 

Because, in this investigation, as in the tests of the se- 
ries just completed, the exposures were balanced only as 
regards radiant heat, and considering the results of the second 
series regarding the role of illumination in arousing sen- 
sation, on the one hand, and the self-observations of our sub- 
jects (‘I think it is red because it is very weak’; ‘Red passes 
off quietly’), on the other hand, which above all emphasise 
the quantitative difference between the experiences, it can 
be assumed that the difference in degree of illumination, 
rather than in the frequency of the flux, plays the main 
role in differentiating beLween exposures. A special investi- 
gation would be needed to assess how far this assumption 
was justified, but the lack of importance of this special point 
for our main problem did not scem to us to justify the dif- 
ficulties of precise polychromatic luxmetering and, espe- 
cially, of balancing the stimuli for both thermal effect and 
light intensity. We therefore confined ourselves to estab- 
lishing that it is possible to differentiate the light affect- 
ing the skin, without setting ourselves the task of ana- 
lysing and qualifying the fact itself any further. 

Before proceeding to an exposition of our third investi- 
gation, we will try to recapitulate certain results. 

The main objective of both the investigations was to 
establish experimentally the basic fact that sensitivity does 
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arise in the skin to the influence of visible light not nor- 
mally sensed by it. 

The complete impossibility of subjects’ reacting in the 
experimental conditions to changes in radiant or convec- 
lional heat, the traced dependence of the emerging sensa- 
Lions on the objective correlations characterising the affec- 
tive flux of radiant energy, and finally, the data of the con- 
trol tesls aimed al isolating the role precisely of the studied 
agent, all permitted us to regard the rise of photosensitiv- 
ily as established, though still needing further verification. 

The relatively small nutnber of subjects who could be 
taken through the separate series of tests owing to the great 
complexity and length of each cycle, which required 70 
to 90 ‘experimental’ days, was largely offset by the recip- 
rocal overlap of the data obtained during the whole work. 
The total number of subjects (not counting those of Poz- 
nanskaya’s study), for example, in whom the fact of skin 
sensitivity to light was established, albeit with different 
degrees of clarity, was 16. Tests with five subjects were 
unsuccessful for one reason or another. 

But what were the sensations that arose in our subjects 
as a result of the tests? Their features can be summarised 
as follows. 

1) They were of very low intensity, unstable, highly 
perseverant and as we have had occasion to observe, they 
vanished quite quickly after a cycle of tests was stopped. 

(2) They were undoubtedly very intimately linked with 
affective experiences and apparently in spite of their low 
intensity, had considerable excitatory force. 

(3) Finally, the sensations arising usually did not have 
the character of discriminative-gnostic sensitivity. Our sub- 
jects’ subjective descriptions seemed to refer to the product 
of a secondary process leading to chance experiences of 
‘waves’, ‘oscillations’, and so forth. We are therefore in- 
clined to regard such indications of subjects as ‘there’s no- 
thing definite, though there is undoubtedly some kind of 
irritation’ (subject A.), ‘I can’t describe this sensation; 
it’s nothing (subject V.), and so on, as those correspond- 
ing mosl directly to the quality of the sensations themselves. 
That is indicated by the qualitative shift in these sen- 
sations thal occurred in certain conditions depending on an 
adequate dermal sensation correlative with them. This shift 
is reminiscent of the change of sensation observed, for exam- 
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ple, by Head in regard to the phenomenon of protopathic 
sensitivity. We shall return to this point again when ana- 
lysing the results of the fourth investigation. 

The nature of the phenomena of sensitivity that we stu- 
died remains a serious question. When discussing it we can 
start from two dilferent assumptions. 

First of all we can start from the assumption that a 
new form of sensitivity has arisen in the subjects in the 
course of our tests and that we are thus creating an experi- 
mental analogue of the genesis of sensitivity proper. Alter- 
natively, we can start from another assumption; we can 
take the view that the sensations observed in our test sub- 
jects are the result of stimulation in the skin receptors of 
an inherent, phylogenetically ancient photosensitivity that 
has been suppressed or inhibited in normal conditions by 
the evolution of higher receptor apparatus. From that angle 
it must be recognised that we did not observe the true emer- 
ging of a new form of sensitivity in the course of our tests, 
but only the detecting of an existing photosensitivity aris- 
ing in consequence of excluding any possibility of visual 
perception and sharply reducing the radiant heat effect 
that is usually associated with visible light of high intensi- 
ty. This assumption is fully substantiated, on the one hand, 
by the fact of dermal photosensitivity established in phy- 
logenetic succession, and on the other hand by the assump- 
tion, undoubtedly correct in its general form, that the orig- 
in of new organs and functions is linked with the suppres- 
sion or ‘hiding’ of phylogenetically older functions, but that 
these functions can be detected again if the possibility ol 
the new masking processes making themselves felt can in 
some way be inhibited (Orbeli). 

How is this assumption about the nature of the dermal 
photosensitivity found in our subjects related to the main 
hypothesis of our investigation? Clearly, if we start from 
it, then we will have to modify the way we posed the pro- 
blem slightly. 

Our initial postulate was formulated in this way: it 
follows from our interpretation of sensitivity as a special 
form of irritability, i.e. as irritability to influences that 
mediate realisation of the organism’s fundamental vital rela- 
tions, that for an influence to which man is irritable, but 
which does not arouse sensation in him, to be converted 
into one that is sensed by him, the influence must begin 
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to perform the function of mediating and orienting the or- 
ganism in relation to some other influence. Hence, to check 
this initial fundamental postulate, the function of an in- 
fluence ordinarily unperceivable has to be altered in an expe- 
riment, and it has to be ascertained whether, in fact, the 
subjects become sensitive to it owing to the experimental 
conditions. From the standpoint of the second assumption, 
the matter has to be posed differently, as follows: if sensitiv- 
ity to a particular influence is suppressed because, with 
the cvolution of higher, more perfected apparatuses, it 
has lost its previous inherent function of mediating the or- 
ganism’s connections with other excitatory properties of 
the environment, then to restore the organism’s sensitivity 
to this influence it is necessary to revive the mediating 
function that it has lost. 

Our main experimental technique was to eliminate arti- 
ficially every possibility of the organism’s relation to a 
second effect (shock), mediated by the effect (light) being 
studied, as required by the conditions of the experiment, 
being established by normal sensory paths (vision, tempe- 
rature, sensation); by influencing the skin’s surface appa- 
ratus irritable to light by alight beam we at the same time 
shifted the whole process to this apparatus, as it were, 
thereby actually restoring its sensitivity to light. 

It is thus immaterial for our conclusions which assump- 
tion we start from since, from the angle of the fundamental 
hypothesis of the investigation the main point is whether, 
in the given test conditions, influences that are not usually 
sensed are converted into sensed infiuences. The question 
of whether new sensitivity has emerged or whether a phy- 
logenetically ancient sensitivity has been restored is a 
relatively secondary matter. 

From theoretical considerations that it would be prema- 
ture to develop now, incidentally, we are rather inclined 
to assume that a new form of sensitivity has been experi- 
mentally created. How far that is correct we can only fin- 
ally judge by using a form of excitation as the mediating 
influence that does not occur in natural conditions, e.g. 
rays generated only by artificial means. 

The next question arising in the discussion of our results 
is that of the physiological mechanism of this dermal pho- 
tosensitivily. [t isnot our business to consider this matter spe- 
cially; therefore, we limit ourselves toa few comments only. 
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From the physiological angle the possibility of a change 
in the receptor function of the dermal surface in our sub- 
jects may apparently be satisfactorily explained if we pay 
attention to the fact that as a general rule the effect of ex- 
citation is not only determined by properties of the partic- 
ular influence, but also depends on the state of the re- 
ceptor system itself. We can thus, in principle, attribute 
the observed changes to the influence of centrifugal accesso- 
ry innervation on the skin’s receptor apparatus (Orbeli). 

A second factor which we think needs to be considered 
is the variability of the ‘level’ of processes moving away 
from the periphery. Hypothetically, we can imagine that 
&@ process arising at the periphery under the influence of 
light (previously limited to functions of a specifically trophic 
action) is heightened, figuratively speaking, i.e. gets a 
representation in the cortex, which is also expressed in a 
rise of sensations. In other words, it is hypothetically pos- 
sible to conceive the change taking place by analogy with 
a process leading to the rise of sensations coming from inter- 
ceptors that usually do not produce sensations. 

The last point in this regard is the question of the in- 
volvement of receptors. Although histological study has re- 
vealed a whole number of terminal apparatuses in the skin, 
among which tactile, heat, cold, and pain receptors have 
been identified, their division is still in a certain sense 
arbitrary since their functions are by no means mutually 
independent. We can thus assume the following three possi- 
bilities: (a) the observed sensitivity may not, in general, 
be associated with any specialised cutaneous receptors; (b) 
on the contrary, it may be linked with restoration of a 
function of a histologically described apparatus that used 
to be specialised in this respect but has been lost in the 
course of evolution; (c) on the other hand, it may be asso- 
ciated with the non-specific participation of a whole set 
of receptors. Thus, for example, it seems probable that the 
localisation of the emerging sensations depends on tactile 
receptors (the pressure of the hand over the aperture in the 
table). 

All these comments are, incidentally, we repeat, quite 
preliminary and are only intended to show that it is possi- 
ble in principle to bring out a physiological aspect of the 
process being investigated. 

Finally, two major inter-related problems that confront- 
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ed us from the start, remained almost untouched in the 
research carried out. One is the problem of sensitivity and 
the conditioned reflex, the other is the problem of the spe- 
cific situation which creates the conditions needed for sen- 
sations to arise. 

An initial approach to both these problems was the task 
of the next (the third and fourth) investigations. 


Outwardly our experiments were constructed along the 
lines of those with conditioned motor reflexes. We tried 
to produce a defensive motor reaction in each subject, nor- 
mally evoked by the effect of an electric shock in response 
to a hitherto indifferent agent. The conditions for obtain- 
ing this reaction (again outwardly) themselves coincided 
with those for forming a conditioned reflex: the same in- 
different agent preceding an unconditioned stimulus in 
time, and the same repetition of combinations. 

In these tests, however, there was also something dif- 
ferent from classical experiments in conditioned-reflex for- 
mation. This difference lay in the special nature of the 
indifferent agent. 

‘Conditioned stimuli,’ Pavlov said, ‘can be produced by 
any natural agent for which an organism simply has a 
receptor apparatus.’ ‘Here,’ he said, ‘the limit is determined 
by the perfection and fineness of the receptor apparatuses’ .*4 
But how is one able to assess the work of these apparatuses 
themselves? ‘Any fluctuation in an animal’s environ- 
ment,’ we read, ‘even when it does not involve special (in- 
nate or acquired) responses, will in general produce an orient- 
ing reaction, an investigatory reflex. It is this reflex that 
can, above all, serve for ascertaining to what degree an ani- 
mal’s nervous system is different from that of an other 
animal, ’45 

The purpose of our work, on the contrary, was to pro- 
duce a defence reaction of the subject, as a result of the ex- 


*' 1. P. Pavlov. Lectures on the Work of the Cerebral Hemispheres. 


Lecture 3. Pol. sobr. soch., Vol. 4, 2nd ed. (Izd-vo AN SSSR, 
Moscow-Leningrad, 1951), pp 52-53. 
45 Tbid., Lecture 7, p 124. 
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periment, to an agent that had not previously been capable 
of producing either a special or an orienting reflex. In these 
conditions could one expect a defensive conditioned reflex 
to arise? We did not expect it, although we began our in- 
vestigation by trying to get one. The relevant experiments, 
it will be recalled, produced negative results, as with other 
workers. 

That was not the idea behind our tests. In our condi- 
tions, naturally, the task of producing a conditioned reflex 
could only be the next, second step. It was necessary to 
convert a stimulus that did not usually evoke any orien- 
tation into a ‘distinguishable’ one, i.e. into one that could 
evoke an orienting reflex (we can also say: one that could 
convert a normally unsensed influence into a sensed one). 

Outwardly the conditions of the tests may seem to coin- 
cide with those of both problems, which could correspond- 
ingly look as if they expressed two aspects of a basically 
single process. From that angle the change that we introduced 
into the experiment may seem inessential; nevertheless, 
as our results show, it was this change of conditions that 
proved decisive. 

We must postpone analysis of these special conditions 
of the experiment until we discuss the results of the fourth 
and final investigation. Meanwhile, limiting ourselves to 
studying their actual role, we must pass on to a review of 
the process we studied. 

Is a conditioned reflex actually formed in our tests? 
Does the preliminary process, corresponding to the first 
task, differ qualitatively from the process corresponding 
to the second problem? 

Our investigations had not specially pursued the aim 
of differentiating between the emergence of sensitivity and 
the forming of conditioned-reflex associations; and to do 
that our method proved unsatisfactory. We had to make 
new tests using a special technique. 

The main drawback of our previous method from this 
aspect was that the subject’s reaction could be both a sim- 
ple, purely reflex response to stimulation, and voluntary, 
i.e. a very complexly conditioned process. Even the quite 
clear change in the character of the reaction that we had 
noted in a few relatively rare cases, occurring at the end 
of a series of tests (‘I lifted my hand involuntarily’,‘I did 
not even notice that I lifted it’) could not serve as grounds 
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for any kind of definite conclusions. It was necessary to sep- 
arate these two processes and so eliminate the alternatives 
created by the procedure of our experiments. 

This could only be done in one possible way; namely, 
by introducing a second, easily recordable reaction that 
would be involuntary and guite beyond the subject’s con- 
trol. We resolved the problem by employing the results 
of research into ‘sensory conditioned reflexes’, the possi- 
bility and main patterns of whose formation had been de- 
monstrated almost simultaneously by Bogoslovsky, Dolin, 
and Kekcheyev.* 

These workers had established that the sensitivity of 
man’s sense organs can change through the forming of what 
they called ‘intersensor conditioned connections’. To estab- 
lish these it was necessary to combine some particular agent 
indifferent to the sensory function being investigated seve- 
ral times with a stimulus that directly altered this func- 
tion, i.e. it was necessary to create the same conditions 
as for forming motor or secretory conditioned reflexes. 

More detailed study of sensory cenditioned reflexes has 
shown that the laws of their formation are in no way essen- 
tially different from those of ordinary conditioned reflexes. 
They can thus be quite justifiably regarded as processes 
that quite adequately represent the corlex’s conditioned- 
reflex activity in general. In addition, the enormous advan- 
tage of sensory conditioned reflexes over motor reflexes 
from a certain angle is that in research on man a change 
of a sense organ’s function is a process usually independent 
of direct influence from bigher processes. Its advantage over 
the technique of secretory reflexes, which are extremely 
complicated to study in man, in spite of the invention of 
capsules of all kinds, etc., is also obvious. 

By introducing a change of sensory function into our 
experiments as a second, indicatory process, we were able 
to study the formation of a conditioned reflex in a situation 
in which the results obtained were truly involuntary and 


*¢ See: A. I. Bogoslovsky. An Experiment in Inducing Sensory Con- 
ditioned Reflexes. Fiziol. zhur. SSSR, 1936, 20, 6: 1017; A. O. Dolin. 
New tacts on the Physiological Understanding of Association in Man. 
“Arkh. biol. nauk, 1936, 92, 1/2°301; G. Kh. Kekcheyev and O. A. Ma- 
tvushenko. Influence of Sensory Stimulation on the Sensitivity of 
Peripheral Vision. (Communication I). Byull. eksp. biol. i med., 1936, 
2, 9/6: 358-360; and later papers by them. 
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uncontrolled. The validity of our experiments was enhanced 
by the fact that the subjects knew nothing of the reason 
for making the supplementary measurements, which in 
no way differed from any of the others (temperature, etc.), 
which were continually encountered during our experiments. 

We selected change in visual acuity as the sensory pro- 
cess to be studied.*? The unconditioned stimulus was an 
increase in the lighting of the laboratory, while the indiffer- 
ent agent was the beam of light on the skin of the hand. 
The tests were made with the same apparatus as in the sec- 
ond investigation, except, however, that an additional 
device was used to measure visual acuity by exposing Lan- 
dolt rings (in a mirror), and that a source of constant light 
was introduced in the form of a set of low-voltage bulbs cov- 
ered by a frosted globe, with a rheostat and voltmeter in 
the circuit to monitor the voltage. This lighting system 
was needed in the laboratory so as to exclude any fluctua- 
tions of illuminance that might occur if the bulbs were fed 
from the mains, i.e. from the same source as the big lamps 
of our projectors. A booster lamp was also used, whose 
switching on immediately after the indifferent stimulus 
served as the unconditioned stimulus. The laboratory was 
darkened, of course, and all the tests were carried out under 
artificial light. 

We began this third investigation’® with the following 
basic test on K., who had already gone through the first 
and third series of the second investigation and who had 
produced very clear results in both series. While continuing 
the tests by the method of the third series, we complicated 
them by introducing a second recorded function, namely, 
a change in visual acuity. The test sequence was as follows: 
at the beginning, after the subject had become adapted 
to the lighting conditions, his visual acuity was measured, 
first in these constant conditions, then with increased illu- 
mination (from the booster lamp). The measurements, like 
those that followed, did not require any change of position 
of the subject in the laboratory, and were made while he 
was seated at the apparatus. Then the subject received a 


47 See: A. I. Bogoslovsky. Conditioned-Reflex Change in the Dis- 
criminative Sensitivity of the Eye to Rrightness. Byull. eksp. biol. 
i med., 1939, 8, 3-4: 272; Idem. Art. cit.; and other papers by him. 

48 V. I. Drobantseva took part in the investigation. We consulted 
A. I. Bogoslovsky systematically throughout. 
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warning signal, after which--in those cases when his hand 
was exposed to the light beam—additional illumination 
was provided as the unconditioned stimulus (90 seconds). 
After a short test (four minutes on average) the subject 
was again warned, and so on. 

In the practice runs, i.e. in the tests that were all rein- 
forced, around 160 combined stimuli were given. This large 
number, which was many times more than was required 
to form sensory conditioned reflexes in Bogoslovsky’s ex- 
periments, was due (1) to the intervals between excitations 
being much shorter in our tests, which had an unfavourable 
effect on the results, and (2) to the conditions for forming 
a conditioned reflex themselves being very complicated 
in our case. 

After these practice runs, we passed on to the conditioned 
reflex trials proper, which differed from the usual ones 
in that, in some instances, we interrupted the effect of the 
excitation on the subject for 25 seconds, requesting him 
to look at the projected Landolt rings and thereupon no- 
ting his threshold of visual acuity. For control purposes, 
we also made the measurements after ‘idle’ intervals. The 
results showed that a sensory conditioned reflex to the effect 
of light on the skin of the hand was formed. 

The details of the last test (No. 65/16a) are given in Table 4. 


Table 4 
Number of Time of transmission d , V isual 
stimulus of stimulus Reaction Reinforcement | acuity 
1 15.50’00” — used 
2 50’00” -- used 
3 16.00’00” 4. used 
A 03’00” — 
5 04'30” ee = 
6 06’30" +. not used 13 
7 12’00” — used 
8 15’00” + used 
9 19’00" — 
10 23°00” + not used 12 
14 30’00” + used 
12 34’00" + used 
13 37'00” _ 
14 42'00" — 10 
15 48’00" + not used 12 
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We thus got the following results. 

Visual acuity before the test: nine standard units with 
normal illumination, 13 with increased illumination. 

Visual acuity during the test after exposure of the skin 
was 13-12-12; after the signal, but without exposure—ten. 

In order to be able to interpret these results somehow, 
we had first to ascertain whether a sensory conditioned reflex 
to the effect of light on the palm could also be formed in 
subjects who had not previously gone through long special 
tests cultivating skin sensitivity. 

Since all our efforts in the direction produced a nega- 
tive result, we naturally had to conclude, tentatively, 
(1) that imperceptible influence of light on the skin, which 
is incapable of bringing about a voluntary motor response in 
the subject, could not become a conditioned stimulus for 
such a response and (2) that, on being converted into an 
influence that could be sensed by the subject, and so ca- 
pable of evolving a voluntary response, it could also become 
a conditioned stimulus. 

Hence the main problem to be studied now became wheth- 
er things were such that a special, specific process took 
place first, as a result of which sensitivity was formed in 
the subject to a previously imperceptible influence as the 
precondition for the subsequent forming of conditioned- 
reflex connections, or whether the two were essentially 
one and the same process, i.e. whether the training of sen- 
sitivity is nothing other than the gradual forming of con- 
ditioned connections. 

This problem proved most difficult to resolve experimen- 
tally. To find the general methological principle was sim- 
ple: obviously, in order to prove that two processes did 
not coincide with each other chronologically, it was suffi- 
cient to connect them sequentially in an experiment. In 
practice that would have meant that we had to start form- 
ing the conditioned reflex and cultivating dermal photo- 
sensitivity at the same time and to carry out both proces- 
ses in parallel in one and the same experiment. But meet- 
ing this requirement in an actual procedure came up against 
innumerable difficulties, and a whole year’s work with 
14 subjects was needed to draw the first conclusions. 

We again resorted to the method used in the first series 
of the second investigation, but this time we combined 
the sensitivity tests with trials to form a sensory condi- 
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tioned reflex. In some cases the unconditioned stimulus 
was a double influence—an electric current plus a change 
of illumination; in other cases there was only the change 
of illumination. The first method had the disadvantage 
that by combining the two techniques mechanically, it 
produced a very complex picture of the process that did 
not lend itself easily to analysis. The second method, as 
it turned out, had another, major disadvantage: it was 
difficult to create an active state in the subjects; they often 
‘dropped out’ of the experiment (in the psychological sense), 
i.e. they were distracted from the task of establishing 
the presence of dermal sensation before the booster lamp 
was switched on. We therefore preferred the first method, 
which we made the main one for most of out subjects. 

The general results of the investigation were expressed 
in the following distribution of subjects. 

For various extraneous reasons three subjects dropped 
out of the tests during the first half of the series and the 
data on them are omitted. 

Skin photosensitivity arose in three subjects (V., S. and 
Gub.) and they produced quite significant results, although 
it required slightly more combinations than other series. 
A fourth subject produced outstanding results (e.g. in one 
test nine correct responses, two mistakes, and no misses), 
but the results in the control tests were much lower, and 
we refrained from using his data in the overall results of 
the investigation. 

We considered the results on sensitivity emergence for 
the other subjects (M., K., and Greg.) to be negative. The 
process was apparently exceptionally slow with them. M., 
for instance, was given about 500 combinations during 52 
test days; he made no correct responses at all until the 46th 
run, though he repeatedly claimed from the 34th onward 
that he felt quite clear sensations. After one trial he said: 
‘I feel something, but can’t risk lifting my hand’. His last 
six runs yielded two or three correct responses. With the 
other two subjects, after a total of 30 to 85 trials, there 
were occasional correct responses, generally within the 
limits of probability. Out of this group we could thus use 
only the data for the first subject M. 

The remaining subjects were used for special control 
tests, which we shall consider below. 

Let us now analyse these data from the standpoint of the 
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special problem facing us. For this purpose we can use 

the trials with six subjects, who constituted two different 

groups as regards the number of combinations, and three 

groups as regards the emergence of sensitivity. Using this 

sie oe we get the following distribution of subjects (Ta- 
e 9). 


Table § 


Subjects 
Stages in the fonnauoe of sen- 


Sree More than 300 combi- | Fewer than 300 com- 
nations binations 

Sensitivity completely 

absent K. Greg. 
Sensitivity first 

appears V., Gub. M. 
Sensitivity quite 

clearly expressed S. V., Gub. 


The reason V. and Gub. are in two groups at the same time 
is that the data obtained with them fall into two phases, 
as it were, one of an initial display of correct responses and 
another of pronounced sensitivity, coinciding with the differ- 
ent number of tests performed by them. 

As a rule we made control tests (without reinforcement) 
only after subjects began to produce a marked increase of 
correct responses compared with mistakes. Only with two 
subjects, K., and Greg., in whom it could not be said that 
dermal photosensitivity had been established at all, were 
sensory conditioned-reflex tests carried out just the same 
at the end of the series. Their results, however, as was to 
be expected, were negative; in spite of the very large num- 
ber of combinations, a sensory reflex was not formed in 
them. 

With V. we began the conditioned-reflex control tests 
after 150 combinations, when she made three correct res- 
ponses without any mistakes. With Gub. we began the con- 
trol tests in exactly the same conditions after 210 combina- 
tions. In both cases the results were negative. 

We then continued the series with both of them and 
reinstituted control tests after approximately 400 combina- 
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tions when there was no longer any doubt about photosen- 
sitivity. As in the tests with other subjects, the control 
was made after ‘missed’ stimuli as well as after correct 
reactions. 

The results of these tests, too, were negative. Only in 
one subject, in the very last experiments, was there a sta- 
ble, but slight, rise in visual acuity under the influence 
of the conditioned stimulus. 

The results obtained could not be discussed, of course, 
before other tests had been made to elucidate whether it 
was in fact possible for a sensory conditioned reflex to be 
formed in these conditions. We therefore followed up the 
experiment described above with a special control series. 

This series was carried out on four subjects and differed 
from the preceding one in that the inadequate conditioned 
stimulus was replaced by an adequate one that was normally 
sensed by subjects (a metronome). By the eighth to tenth 
test day we obtained distinct positive results. For V., 
for instance, we got the following in the eighth trial: 1.1 
to 1.2 standard units in normal lighting and 1.65 after the 
conditioned stimulus; for subject P. the corresponding data 
(on the tenth day) were: 1.0 without the stimulus, and 
1.35 after stimulation. Similar results were obtained with 
the other test subjects as well. 

Thus, from a comparison of these results with those of 
the preceding investigations, we can draw the following pre- 
liminary conclusion: if the subject does not sense the neutral 
agent (i.e. does not distinguish it), a conditioned reflex 
cannot be induced. Jn this case we have first to convert this 
agent through the influence of special conditions into one 
to which the organism was not only irritable but also sen- 
sitive, i.e. into one ‘distinguishable’ by the subject (as 
Pavlov put it) and capable of evoking an orienting reaction 
in him. Only then did it also become possible to form a con- 
ditioned reflex to the given agent, now distinguishable by 
the subject. This meant that the process resulting in the 
emergence of sensitivity to an ordinarily unsensed agent and 
the forming of a conditioned-reflex association were not 
identical processes. 

Although this conclusion still needs further experimen- 
tal verification, since we do not consider the procedure of 
the last investigation entirely satisfactory, it agrees well 
with the data of the other investigations. We must single 
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out especially Bogoslovsky’s findings; during the tests 
on the forming of sensory reflexes he trained subjects to 
an increasingly fine differentiation of stimuli (the length 
of lines and the tempo of a metronome). His experiments 
showed that a development of differentiation of conditioned 
reflexes in a successive process cannot be obtain.d unless 
the differences in stimuli are already subjectively notice- 
able by the subject. 

The general view of the process as a whole to which we 
were coming can be expressed as follows. 

Any organism exists in a continually changing environ- 
ment, but relates itself differently to various changes in it. 
Some of them cause no active process at all or, if one can 
SO express it, no ‘answering’ process, i.e. do not cause a 
biological reaction in general in the organism. Others produce 
some reaction or other in the organism, and these changes 
are agents that represent the environment as one pole of a 
process of reciprocal action. But these changes themselves, 
as agents, can have a dual significance for the organism: 
namely, either a directly vital one, or an orienting one, a 
signalling significance in the broad sense of the term. This 
signalling role requires (1) a process linking the biological 
effect of the particular influence within the organism with 
its central co-ordinating system (which differs, of course, 
at the different stages of the evolution of organism), and 
(2) a process whereby this role is implemented. Therefore, 
when we study this second process specially, in tests involv- 
ing the formation of conditioned reflexes, we always tac- 
itly assume the presence of the first one, i.e. that of sen- 
sitivity and sensation.*® Hence we get the notion, on the 
one hand, of an orienting reaction as one expressing the pre- 
sence of this first process before the conditioned reflex is 
formed, and dying out soon as the latter is formed, and, 
on the other hand, of the work of an organism irritable 
to influences evoking processes of the first kind, i.e. a no- 
tion of work of the receptor itself, of the sense organ itself. 

As regards the orienting reaction, it is nothing else than 


49 We consider it specially important to stress that when we speak 
of ‘sensed influences’ we of course have in mind influences that can 
actually be sensed without special training, but which may not nec- 
essarily, in each given case, evoke a consciously perceived sensation 
at all. 
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a necessary expression of the first process, when the second 
‘contact-making’ process has not yet occurred. The move- 
ments of the orienting reaction do not in themselves, as 
Pavlov showed perfectly clearly in his reply to Lashley, 
determine the formation of a conditioned reflex at all.°° 

We must consequently recognise that this first process, 
in its essential characteristic in relation to the agent evok- 
ing it, terminates in a state of the central co-ordination 
system evoked by the agent (in the state of the cortex when 
we have higher animals in mind). The subsequent effect 
then specifically characterises the action of yet another agent 
for which the first one becomes a substitute or ‘surrogate’ 
when a conditioned-reflex connection is formed. 

As regards the receptors themselves, the problem of their 
work once more becomes a special question when we are 
studying the second or ‘contact-making’ process, a question 
that in no way merges, for example, with that of the diffe- 
rentiation of a conditioned reflex. When examining the prob- 
lem of differentiated inhibition, for example, Pavlov wrote: 


One is forced to the conclusion that there is an essential 
distinction between the nervous system’s establishing of a 
difference between external agents in general, and differentiation 
of said agents by means of conditioned reflexes. The former is re- 
vealed as an irritable process in the form of an orientation reac- 
tion, and exploratory reflex that only secondarily affects the con- 
ditioned reflexes in either an inhibiting or a disinhibiting manner. 
The latter is expressed in the development of an inhibitory 
process that is the result, so to speak, of a struggle between 
excitation and inhibition. As we shall see later, this struggle 
is sumetimes very tough; it is conceivable that it is sometimes 
too difficult and then, because of it, things cannot always be 
brought to full utilisation of the results of the actual analysis 
of the external agents for the organism's general activity. When 
that is the case, study of the nervous system’s analyser activ- 
ity by means of conditioned reflexes will also be deficient. 
In any event, it is an interesting question.®! 


The vulgar confusing of these processes, with which we 
have had to deal in the psychological discussion of the ge- 
nesis of sensitivity, is thus absolutely unwarranted and is 
simply due to a misunderstanding of this idea of Pavlov’s. 


— 


50 See: I. P. Pavlov. The Reply of a Physiologist to Psychologists. 
Psychological Review. 1932, 39, 2: 97-127. 

st J. P. Pavlov. Lectures on the Work of the Cerebral Hemi- 
ya Lecture 7, Pol. sobr. soch., Vol. 4, pp 142-143 (My italics— 
ANL). 
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Investigations of conditioned reflexes always, in accordance 
with their special purpose, presuppose the reception of a 
neutral agent. The genesis and dynamics of the receptor 
function itself, however, are a special matter that needs 
to be studied. The conception of conditioned reflexes, there- 
fore, not only does not eliminate this question but on the 
contrary, calls for special treatment of it. 

It is a matter, of course, of distinguishing between the 
two processes and not of separating them. Contemporary 
physiological views on the activity of the receptor appara- 
tus preclude any idea of a receptor as an organ with a func- 
tion fixed once and for all, that provides the basis for a 
centripetal process independent of central influences. There 
are also feedbacks—connections of nerve centres with 
a receptor that determine its functional properties. The 
receptor problem is consequently only one aspect of the 
general problem oi the organism’s adaptation to the condi- 
tions of the environment. 
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Let us continue our exposition of the course of our expe- 
rimental work. . 

The fourth investigation devoted to the problem of sen- 
sitivity was undertaken by Asnin (of the laboratory of 
the Chair of Psychology of the Kharkov Pedagogical In- 
stitute) under our supervision. Here we shall describe only 
the posing of the problem, the procedure, and the main 
results of the research.” 

This takes us back to one of the first facts we established — 
that sensitivity to an ordinarily non-sensed influence can 
only be acquired when the subject concentrates on discern- 
ing a ‘signalling’ influence. From that, too, comes the differ- 
ence in results obtained in the completely ‘secret’ tests 
and in those in which the subject knew there was an inilu- 
ence that would forestall an electric shock, and sought to 


avoid the latter. 


52 See the following preliminary report on this investigation: 
V. I. Asnin. Concerning the Conditions for the Rise of Sensation. Nauch- 
naya sessiya Khar’kovskogo pedagogicheskogo instituta (Kharkov, 
1941), p 27. 
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In this fact, in the form in which it found expression 
in our tests, we can see the direct influence of the subject's 
Conscious activity on the processes under investigation. 
Attempts to explain phenomena in terms of the active role 
of consciousness, voluntary attention, etc., are of the kind 
still resorted to in psychology, when workers naively wish 
to justify the ‘psychologicality’ of a phenomenon and 
stress its ‘irreducibility’ to physiological processes. There 
is no need to demonstrate specially that such explanations, 
instead of really overcoming a subjective, phenomenalistic, 
parallelist view of the psyche, only mask it. They can make 
sense essentially only in a system of prescientific psychologi- 
cal ideas. These trends explain nothing in the concrete facts 
conclusively on the basis of their interpretations drawn 
from subjectivist traditions; displaying total theoretical 
helplessness, they withdraw into general statements about 
the activeness of consciousness. In themselves these state- 
ments are indisputable; we, too, insist on the active role 
of consciousness. But what follows from it for the tasks of 
concrete, scientilic, psychological research? Not, of course, a 
simple reference to this proposition, but a requirement for 
scientific explanation of the appropriate actual facts. 

The process of the emergence of sensitivity to non-ade- 
quate stimuli that we are studying is only possible when the 
subject knows the experimental situation. But how are we 
to explain this role of knowledge, of the subject’s aware- 
ness of the experimental situation? Does it really consist 
just in the fact of awareness of the situation itself? Or is 
this awareness only the special form in which the general 
condition for the rise of sensilivity is revealed in the given 
concrete experiments? This last question has special impor- 
tance in light of the main—genetic—problem of our inves- 
tigation, because, in trying io penetrate to the real origin 
of sensitivity by the circuitous paths of laboratory testing, 
we cannot, of course, assume any such factor at the inci- 
pience of the mind. 

We thus again encounter one of the many difficulties 
inevitably involved in the experimental-genetic method. 
In analysing the results of the research, we again have to 
keep in mind, above all, the idea of a common path of evo- 
lution and proceed precisely from that idea in building 
a special hypothesis. 

It was not by chance that we called the situation of our 
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experiments a ‘search situation’. By introducing the appro- 
priate instruction we evoke a specific form of directed ac- 
tivity in the subject. In our experiments on man this ac- 
tivity has the form of an inner process, a process of conscious- 
ness; it is an inner search, an acl of attention. The ‘track’ 
of this unique process necessarily passes through the influence 
of the experimental agent, for the subject’s inner search is 
so directed by our instruction. This inner process is also 
that which connects and correlates the mediating influence 
with the influence to be mediated—in our case the light beam 
and the shock current. It is not the form of the process that 
is significant here, but the process itself, in whatever form— 
internal or external—it develops. 

We could test this hy- 
pothesis experimentally. To 
do so we had to deprivet the 
process correlating the two 
influences with one another 
of the form of an_ inner 
search, or inner attention 
that it had had. We had 
to turn it lirst into an 
external act, i.e. the ge- 
netically initial form of 
any activity. Second, we 
had to remove any possibi- 
lity of an appeal to the sub- 
ject’s consciousness when 
analysing the facts, i.e. 
the test situation had again 
to be made entirely ‘clan- 
destine’ by completely rul- 
ing out knowledge on the 
subjects’ part that they were 
being subjected to some 
special influence on which 
they could orient them- 
selves in the experiments. 

We developed a test tech- 
nique that met these con- 
ditions. We built an appa- 
ratus that was a metre-high 
Fig. 12. tetrahedral prism closed 
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on all sides and divided internally into four cham- 
bers (see Fig. 12). The bottom chamber, located near the 
floor, accommodated a strong light source and an inlet for the 
nozzle of an electric fan for air cooling. The next chamber up 
contained a large filter to absorb heat rays; it, too, was 
linked with the air-cooling system. The third chamber was 
for colour filters (of which there were four— one violet and 
three red). The filters were mounted on a frame which was 
divided into four squares (see the figure) and rotated on an 
axle fitted through its centre. The axle was driven by the 
rotation of an externally mounted filter-position regula- 
tor mechanically coupled with it. 

The fourth chamber, at the top, served as the field of 
action for the subject’s hand. It was fitted out as follows. 
One side wall had an aperture with a sleeve of opaque mate- 
rial that covered the subject’s wrist. A current-conducting 
bracelet was attached to the free end of the sleeve and con- 
nected to one pole of an electric circuil. A glazed frame was 
set into the floor of thischamber exactly above the revolving 
filter frame, and also divided inlo four squares corresponding 
in size and location to the fillers. Four large steel balls (ball 
bearings) were placed in shallow recesses in the corners 
of the framework, each at exactly the same point. The balls 
were connected with the other pole of the electric circuit 
via melal plates on the bottom of the recesses, and were so 
spaced that when the subject’s fingers touched one of them, 
the palin of the hand, and in part the phalanges of the fingers, 
were above the corresponding square opening in the frame 
and so eapused to the action of the light beam. Understan- 
dably, if the subject stretched his hand to the balls in the 
row further away from him, the light coming up through 
the nearest aperture fell on the opaque sleeve covering his 
forearm and in that case, ioo, consequently, the subject 
could only be exposed to light coming through one aper- 
ture at a time. The colour filters for this apparatus were made 
to special order and were balanced as regards the thermal 
characteristics of the radiant flux passing through them. 

As will be seen from this description, the apparatus was 
designed for the following cxperimental scheme. 

Initially the subject underwent a series of practice trials, 
to become familiar with the layout of the upper chamber, 
feeling it by hand from outside through the sleeve, one end 
of which was fastened to the apparatus and the other clipped 
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over his wrist. The subject was instructed to remember the 
exact position of the balls, for which purpose he was trained 
to remove particular balls correctly from the chamber 
as instructed by the experimenter (far left, far right, near 
lefL, or near right). The main series of trials began as soon 
as the subject had completely mastered manipulation of 
the balls, i.e. when he acted as though they were in full 
view. 

The subject was warned that the task was to remove any 
one of the four balls, but that he should act warily, and above 
all deliberately, for contact with three of the four balls 
would involve an unpleasant, painful electric shock; 
only one of the balls was not connected in the circuit and 
it was this ball that was to be found. The position of the 
safe or free ball remained unknown to the subject, of course; 
it could change from time to time, or sometimes remain 
the same. 

The position of the commutation switch for connecting 
the balls to the circuit always coincided with the correspond- 
ing position of the colour filters. When the subject’s hand 
approached the ‘free’ ball, it was exposed to violet light, 
but when it approached ‘dangerous’ balls, it was exposed 
to red light. 

This method created an extremely lively test situation. 
Subjects’ behaviour unwittingly suggested a comparison 
with that of a person trying to pick up something very hot: 
delays; ‘idle’ movements at the surface itself, i. e. without 
actual contact; rapid, very light contacts; and finally 
confident action. One difference was that, in the test 
conditions, the subject was in a situation to choose, to 
search; he could approach one ball, then another, come 
back again to the previous one, and only after that try 
real contact. When the choice was unsuccessful and the 
subject received a shock, the experiment was started again. 
A second difference was that testing a ball, unlike testing 
a hot surface, immediately produced an intense sensation 
(on the ‘all or nothing’ principle, so to speak), since an 
electric current of the order of 100 V cannot act at a dis- 
tance, even when the air clearance between ball and hand 
was only a few tenths of a millimetre. 

Subjects thus had the task of pulling out a ball with as 
few tries as possible. Sometimes their cautious search mo- 
tions for the free ball went on for fairly long. This external 
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search, this external act of the subjects was obviously con- 
scious, although only in the sense that they knew its pur- 
pose. Any consciousness on their part of the inner correla- 
Lion of the excilatory agenls was entirely precluded. The 
‘inner search’ was thus converled, in the cxperimental sit- 
uation, inlo an objective exlernal action that alone cor- 
related the two influences. Granted, the action had a special 
character—a searching one. But such search actions are noth- 
ing exceptional; they are continually observed in animals. 
Recall, for example, the way a rat behaves in a maze after 
it has received an electric shock; there is the same alert- 
ness, the same pauses, turns, and cautious, ‘probing’ move- 
ments. 

What actual results did we get from this investigation? 

Objectively, the subjects, who went through a series of 
up to 600 separate trials, averaged 75 per cent correct res- 
ponses in the control tests, which is three times higher than 
the probability of correct responses, because the control 
tests were conducted by a special technique, which consist- 
ed in a subject being asked to say whether a definite ball, 
named each time by the experimenter, was live or not, 
after which he tested the correctness of his reply by actual- 
ly touching the ball named. In individual cases the number 
of correct responses varied considerably, sometimes drop- 
ping to 50 per cent, and at other times rising to 100 per cent. 
It can thus be considered that the possibility of the skin’s 
becoming sensitive to visible light in external search con- 
ditions has been objectively established. 

On the other hand, we must note, in connection with 
the problem, posed by the previous series of tests, of the 
possibility of differentiating sensations caused by the 
influence of a light beam, that the present investigation also 
provided a positive answer, because its technique was built 
precisely on the principle of differentiation (between red 
and violet light). 

The control tests made so as to check the results of the ex- 
periment enabled us to obtain data on subjects’ self-obser- 
vation, in addition to the above-mentioned objective quan- 
titative findings. 

It turned out that the subjects used in these tests, like 
those of our other series, orientated their behaviour on the 
peculiar sensations arising in their hand. When questioned 
about the nature of these sensations, they gave replies 


116 


similar to those of the subjects who had co-operated in the 
previous investigations. Furthermore, the following feature 
was noted in them: they related the sensation experienced 
as the hand approached a ‘dangerous’ ball to the action of 
electric current which was allegedly felt at a distance. This 
point seems to us to deserve special mention not simply 
because it raises new questions, but also because it confirms 
that the real test conditions determining the subjects’ choice 
were in fact kept completely ‘secret’ from them. 

What general tentative conclusions can we draw from 
this last, fourth, investigation? 

The conditions of this investigation obviously had some- 
thing in common with those of our previous ones, which spe- 
cifically governed the conversion of a normally unsensed 
influence into sensed one. It is clear, above all, that this 
had nothing to do with the subject’s knowledge or awareness 
of the relation existing between the agents. It was suffi- 
cient for the two agents to be actually correlated with one 
another in the subject's activity in a definite way. 

This correlation, obviously, is undoubtedly necessary. 
A single objective temporal association of the two agents, 
adequate to form a conditioned reflex when there is a pre- 
existing, so to speak ‘ready-made’ sensitivity, is, therefore, 
inadequate in this case to lead to its initial rise. It is that 
which explains the negative results of the series with which 
we began our attempts to solve our problem experimen- 
tally. In this series, incidentally, the subjects were active 
as well, and we must thus assume the existence of a certain 
inner activity in them. This activity, however, differed 
essentially from that of the subjects in the later experiments. 
It had a quite different direction. In the intervals between 
electrodermal stimulations, it may be that subjects, wishing 
to avoid the unpleasant feeling of expectation, mentally 
abstracted themselves from the experiment, thought about 
plans for the rest of the day or occupied their consciousness 
with something different; or they might, on the contrary, 
in preparing themselves for Lhe sensation of a shock, have 
tried to work out the Jength of the possible interval or re- 
duced the pressure of thet finger on the key, hoping in thal 
way to weaken the anticipated effect of the electricity; 
or again, their inner activity might have been directed to- 
ward something else still. In any case, it did not correspond 
to the purpose of an in any way adequate test situation; 
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there was a certain active process, but it was not one capable 
of correlating the two influencing agents. Hence, too, the 
negative results of those trials. 

From the point of view developed here, the emergence 
of sensitivity and the development of an orienting reaction 
are thus possible in the operational conditions of a search 
situation. That is especially clear in situations in which 
the activity is performed externally (e. g. when an animal 
is subjected to the action of a neutral agent while moving 
in a real spatial field). An orientation of activily on a par- 
ticular agent then operates literally as a real change in its 
trajectory, and not simply metaphorically. 

In stationary experimental conditions, on the contrary, 
these relations prove to be maximally concealed. The whole 
process begins, therefore, lo seem to depend on purely for- 
mal—lemporal and force—conditions, behind which it 
is not always easy to see the real conditions that shape an 
animal’s activity in a natural situation. That, it seems to us, 
is the source of the limitalion, of ‘test-bed’ experiments, 
as has been pointed out so often by workers who study behav- 
iour in conditions in which the animal finds itself, not 
in an artificial situation, varying between diffuse attempts 
lo gel oul of the experimental set-up in general and sleep, 
but in settings of clearly expressed activily corresponding 
to specific tasks. 

Analysis of the phenomena of sensilivity thus brings us 
back once again to the problem of conditional reflexes, 
but now we can approach it rather differently, because, if 
it is not abstracted from the question of the origin and dyna- 
mics of sensory processes proper, as is frequently done, the 
process of forming conditioned connections will itself, of 
course, appear rather diflerent and will be set in a wider 
biological context. 


IV. Discussion 
of the Results 
and Certain Conelusions 


{ 
Our investigation of sensitivity ended with Asnin’s expe- 
riments. That did not mean, however, that the prospects 


for further experimental treatment of the problem had been 
exhausted. Rather the contrary; only now, as a result of 
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the work done, did they become really clear for the first 
time. 

We had, in fact, made only the first steps. Some of the 
data obtained still needed to be checked and much still 
needed to be revised and refined; a whole number of ques- 
tions had arisen during the work and called for additional 
experiments to clarify them. 

On the other hand, other possible lines of inquiry had 
come to light, especially the possibility of genetic investi- 
gations proper, i. e. investigations on animals. 

Taking the historically formed view of sensitivity as 
primarily a subjective phenomenon, we had begun our study 
of its origin in man in conditions appropriate for handling 
subjective data. Now, starting from the fact that the rise of 
a subjective experience of sensation corresponds to the emer- 
gence of a possibility of altering an organism’s activity 
in relation to its external mediums (in higher animals and 
man through conditioned nervous reflexes), we can rely on 
a rigorously objective criterion, namely: the presence of an 
orienting reaction, the forming of conditioned-reflex con- 
nections, or a process that is its genetic equivalent. The 
experimental problem will thus now be to study the condi- 
tions in which an influence that used to be unable in itself 
to alter the studied external activity of an animal is convert- 
ed into one capable itself of making the change demanded 
by the particular conditions. This is the only way we can 
try and find out more about the situations at the various 
stages of evolution that we label by the arbitrary term 
‘search situation’. 

The second line of inquiry noted is to pass on to study 
of the conditions of the conversion of normally subthreshold 
stimuli into ones that evoke sensations, i. e. to study of the 
conditions in which a peripherally emergent process is 
‘plugged in’ (figuratively speaking) to the higher centres of the 
nervous system whose work governs the unity of the direc- 
tional effect at any given moment of our aclivity. We can, 
of course, consider in principle that any process arising 
at the periphery, any reaction, influences the organism’s 
vital activity as a whole in one way or another through a 
numerous neural and humoral connections, but iniluences 
of that kind are by no means identical with the influences 
of processes that ‘roll up’ to their respective cortical cen- 
tres (as Orbeli puts it). 
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Special research along these lines is only just beginning, 
but from some of the work we can now already consider 
that the hypothesis of the rise of a sensation of influences 
usually unperceived is corroborated by this material. 

In the field of the dynamics of visual sensitivity the clear- 
est findings come from Salzi’s work,®? which is undoubt- 
edly wrong in its theoretical premises and has therefore 
rightly evoked unfavourable criticism,®4 but whose factual 
basis is undoubtedly very interesting precisely from the 
angle of our problem. Salzi put subjects with low visual 
acuily in a situation requiring perception of objects below 
(he threshold of their various sensitivities. At the end of 
his series of tests marked shifts were observed in the vis- 
ual acuily of the majority of the subjects. In tests with 
subject M., for instance, whose visual acuity was initially 
0.4, the following data were obtained (over a period of 
three months): the results of the first experiments (in units 
of distance to the object) were 48-60; then successively 
90-75, 55-85, 60-95, 80-120, 80-110, 80-145 and 70-120.% 
Salzi noted that the shifts of sensitivity obtained through 
(he experiment were also revealed in other conditions and 
with other objects, i. e. were transferred. He characteristi- 
cally attributed the possibility of such shifts to subjects’ 
aclivily toward the special task posed by the experimental 
siluation. The poorly expressed resulls observed in individ- 
ual subjects were correspondingly explained by their being 
unable to carry out the instructions which demanded intense 
inner activity of them. Salzi therefore proposed a special 
active mental-representation test for ascertaining quite 
clearly whether it was advisable to use a particular subject 
in tests. 

We tind essentially similar dala in other, quite differ- 
ent Investigations, that) pose the same problem in quite 
another way. As regards auditory sensitivity, there is Bron- 
stein’s work on the sensitisation of hearing®®. He estab- 


53 See: EP. Salzi. La sensation. tude de sa genese et de son réle duns 
la connaissance (Alcan, Paris, 1934). 

*4 See: EH. Pieron’s review of Salzi’s book. L’ Année psycho logique, 
1934, 35, 114: 524. 

> See: E. Salzi. Op. cit., p 104. 

°° See: A. I. Bronstein. On the Sensitising Influence of Auditory 
Stimuli on the Wearing Organ. (Communication 2.) Byulleten eskpe- 
rimental’noi biologii i meditziny, 1936, 2, 5: 365-367. 
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lished the existence of a selective lowering of the threshold 
audibility under the influence of repeaied sound stimuli, 
reaching 17.0 db, pointing out that ‘a regular increase in 
sensitivity ... is observed only in those tests in which tense 
listening occurred and extended only to the excitatory 
tone’ .>? 

Sensitivity to pitch differences is also posed in direct 
connection with the content of ‘controlled’ activity in Kauf- 
man’s work. In opposing the attempts of Seashore, Whip- 
ple, and others to treat individual differences in the thresh- 
olds of pitch sensitivity as invariant, innate features of 
an organism, Kaufman demonstrated from special mate- 
rial (1) the dependence of thresholds and of the type of per- 
ception of pitch differences itself on the nature of subjects’ 
musical activity (pianists, violinists, cellists) and (2) the 
possibility of a shift of thresholds and change in the type 
of perception of differences of pitch (macro- or micro-inler- 
vals) itself. Her study of children showed a distinct 
difference between child-pianists and other child-instrumen- 
talists: the former did not perceive micro-intervals (5 Hz 
or less) while the latter did. The important point here is 
that these features can vary; pianist subjects, by ‘hearing 
differently’, began to distinguish micro-intervals in spite 
of the ‘wrong’ character of the sounds for them as pianists. 
‘Ability to distinguish differences of pilch is not an innate, 
physiologically constant faculty, ... on the contrary, il is 
a function of musical activity’ and depends on the ‘actual 
features of the particular individual’s practical work’— 
so she expressed the main idea of her research.°® 

It is difficult to assess the results of such investigations 
fully now. It seems to us that their importance, which comes 
from comparing the facts of the sensitisation of specialised sen- 
sory apparatuses with facts relating to the origin of sensitivity, 
is exceptionally great theoretically. We can surmise that, 
in the early stages of evolution in conditions of a much lower 
specialisation and stability of sensory processes, those caused 
by adequate stimuli were also built on the principle of 
functional development thal we have observed in conditions 


5? Thid., p 366. 

58 See: V. I. Kaufman. Perception of Slight Differences in Pitch. 
In: V. P. Osipov and V. G. Ananiev (Ids.) /ssledovaniya po prob- 
leme chuvstvitel’nosti (Leningrad, 1940), pp 114-138. 
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of the use of sensitivity in relation to inadequate stimula- 
tion. This is because underlying the physiological adequacy 
or inadequacy of stimuli is their biological adequacy or in- 
adequacy. The relevant facts have been well studied and 
can be generalised in the following formula: to evoke an ani- 
mal’s reaction, a physiologically adequate stimulus must 
be biologically adequate. 

Studies of the dynamics of sensitivity, on the other hand, 
are of immense, direct, practical importance. Bringing out 
the connections of sensory development with and depen- 
dence on the content of activity not only poses the problem 
of sense perception in a new way but also broadens its context 
by opening up a possibility of shaping that sometimes real- 
ly astonishing sensitisation to which a vital need to com- 
pensate sensory defects (blindness, deafness) or the special 
demands of cerlain professions lead spontaneously. 
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In conclusion, it remains to present certain general re- 
sults. We come back once again to the problem of sensitiv- 
ity and conditioned-reflex activity, but now so as to note 
certain genetic conclusions that seem to us to follow from 
Pavlov’s teaching. 


The theory of conditioned reflexes opened up 
an enormous second area in the physiology of the nervous sys- 
tem—that of the nervous system that mainly coordinates not the 
individual parts of the organism, with which we have hitherto 
been mainly concerned, but the organism and its environment.59 


What is the ‘main point’ of this ‘second area of phy- 
siology’? To grasp this main point, Pavlov said, 


it is necessary to distinguish the two kinds of properties in the 
objects of the external world that act on an organism: viz., 
essential properties that absolutely govern a certain reaction 
in some organ or other, and inessential properties, which act 
temporarily and conditionally. Take, for instance, a solution 
of acid. Its effect as a certain chemical reagent on the oral 
cavity is always tavariably expressed, among other things, in 
a discharge of saliva, necessary, in the interests of the organ- 
ism’s integrity, to neutralise, dilute, ana remove this solution. 


69 1. P. Pavlov. Dvadtsatiletnii opyt, Sth ed., (Moscow, 1952), 
p 23. 
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The other properties of the solution—its colour and smell—are 
not in themselves related to the saliva, nor the saliva to them. 
At the same time one must not overlook a fact that is of immense 
importance in the phenomena of life, namely, that an object’s 
inessential properties are stimuli of an organ (in our case the 
salivary glands) only when their action on a sensitive surface 
of the organism coincides with the action of the essential 
properties. © 
That, as Pavlov put it, is ‘just further adaptation’. In 
the first, ‘physiological’ case, ‘the activity of the salivary 
glands proves to be linked with those properties of the ob- 
ject to which the action of the saliva is addressed’. In this 
case the animal is stimulated by the ‘object’s essential, 
unconditioned properties’. 


It is a different matter in the second, ‘psychic’ case. 


In psychic experiments the animal is irritated by properties 
of external objects that are inessential for the working of the 
salivary glands or even quite accidental.® 

Such is the classic, original posing of the problem of objec- 
tive study of animals’ higher nervous activity (behaviour), 
i.e. of conditioned reflexes. Such also was the original gene- 
ralisation of the principal facts relating to the physiology of 
higher forms of that ‘infinite adaptation in all its totality 
that constitutes life on earth’. These facts are well known, 
and so, too, now, are the specific laws of the signalling 
activity of the cerebral hemispheres with multiple signals 
and variable signalling, which explain the facts scientifical- 
ly and physiologically. 

The principle discovered by Pavlov is the actual prin- 
ciple of the structure of higher, i.e. psychic, activity, that 
is to say, activity intrinsically associated with sensitivity 
and an organism’s faculty of sensation and mental reflection 
of its external environment. 

The real inspiration of Pavlov’s research lay precisely 
in his attempt to clarify the ‘mechanism and vital meaning 
of what preoccupies man most of all—his consciousness, 
torment of his consciousness’—in the final prospect of a 
commencing ‘convergence and ultimate merging of the 
psychological and the physiological’. 


60 J, P. Pavlov. Poln. sobr. soch., Vol. 3, Book 1, (Izd-vo AN SSSR, 
Moscow, 1951), pp 29, 38. (My italics—ANL.) 
61 Tbid., p 24. 
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It is natural therefore that the main trend of development 
of Pavlov’s research and that of his school took an ascending 
genetic line: viz., of bringing within the range of objective 
physiological study of increasingly complex behavioural 
processes in higher animals—dogs, monkeys, anthropoid 
apes—and then of trying to transfer the experimental data 
obtained to man. In principle, however, and to some extent 
in factual investigations, there was also a second, descending 
line. 

‘Individual adaptation exists throughout the animal king- 
dom. It, too, is a conditioned reflex, a conditioned reaction.’® 
The main principle consequently also holds for the lowest 
stages of evolution. Even at the lowest stages there is con- 
sequently a difference between the ‘physiological’ case of 
an organism’s compensation to its environment, to use 
Pavlov’s language, and the conditioned, ‘psychic’ case. 
Here as well, consequently, the ‘main point’ of this second 
aspect of an organism’s vital activity has to be grasped 
somehow. 

The general principle discovered and developed by Pavlov 
in research into the activity of animals at a relatively high 
stage of biological evolution, necessarily includes features 
thal are specific only to that stage. It is difficult therefore 
{o assume that it can be mechanically transferred to the 
behaviour of much less highly organised animals. From 
(hat incontrovertible proposition, however, the inference is 
somelimes drawn, quite incorrectly from our point of view, 
that this principle holds only at those stages of evolution 
where it can be embodied in forms and laws identical with, 
or very similar to, those originally described. But it is 
not noted that such a limitation directly contradicts Pavlov’s 
idea quoted above, that about the existence of conditioned 
reaclions ‘throughout the animal kingdom’. 

A number of circumstances underlie this incorrect limi- 
tation of the principle of conditioning, or signalling. One 
is that the original facts have not been adequately analysed 
as required for genetic investigation along the descending 
line. 

The field of condilioned reflexes was opened up _histor- 
ically when we passed from study of nervous processes 
that correlate individual organs to study of the nervous 


6 See: I. P. Pavlov. Dvadtsatiletnii opyt, p 486. 
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activity that correlates an organ (the salivary gland) with 
environmental influences neutral to its functioning. In this 
way a double distinction arose and was emphasised, on the 
one hand between two types of physiological process (the 
two ‘parts of physiology’), and on the other hand between 
two types of relation of the excitatory properly to an organ, 
i.e. relations of properties directly connected with the phy- 
siological function of the salivary gland, and the relations 
of properties (light, sound, etc.) that in themselves ‘remain 
without any influence on the salivary gland’ but which, 
in the event of their activity becoming objectively combined 
with that of the former kind, can adopt their role and so 
become their ‘surrogates’ (in Pavlov’s expression). In this 
connection, it needs to be pointed out that the biological 
significance of these newly discovered relations was imme- 
diately fully appreciated. 

The first distinction in this, concrete expression of it, 
was understandably only justified in the early stages of 
the research. In the later development of the Pavlovian 
school (the work of Bykov and others), the principle of 
conditioned-reflex activity was also extended to processes 
that establish relations between organs. Nevertheless the 
distinction fully retains its general significance. Conditioned 
relations belong, above all, to the processes that com- 
pensate the organism with its external environment, that 
are generated by it, and that serve for further adaptation 
to it. Unconditioned relations, however, are first and fore- 
most relations that mediate the inner, intimate processes 
of maintaining an organ’s life. They are therefore also mani- 
fested in its external relations only when properties operate 
on an organ for which it is specifically ‘designed’, as Pavlov 
expressed it, that is to say which are most intimately, di- 
rectly connected with its functioning, with its life. In its 
general form, therefore, i.e. abstracted from the enormous 
complexity of the organisation of higher animals (which 
our problem requires), this distinction appears to us as a 
difference in general between processes directly realising 
life and processes corresponding specially to the variability 
of the environment—a distinction that is quite legitimate 
for lower stages of biological evolution as well. 

The second, basic distinction remains just as valid gene- 
tically. But to resolve the genetic problems in it, as in the 
first case, it is necessary to take this distinction in its most 
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general possible form. When studying a complexly differen- 
tiated organism, Pavlov had in mind the relations of the 
particular organ that he had chosen for study with external 
influences. The relation of an organ, however, is a special 
case of the organism’s relations as a whole. In conditions 
of a much lower differentiation and lower specialisation 
of its organs, therefore, il is fair to assume that this same 
principle of a link with the environment still holds yood, 
but in a wider sense. The specific laws, it goes without 
saying, may then prove to be quite different, just as different 
from the laws established in tests on dogs as the anatomical! 
organisation of lower animals and their life conditions differ 
from the anatomical organisation and life conditions of 
mammals. 

With a genetic approach to Pavlov’s teaching, further- 
more, the following problem most important for us arises. 

When studying conditioned reflexes we are always con- 
cerned with a highly complex system of receptors and their 
equally complex representation in the cortex, i.e. with a 
highly differentialed system of analysers. It is the readiness, 
the funclional determinacy, and relative stability of sen- 
sitivity at the higher stages of evolution that enable us 
to get a clear picture of the cerebral hemispheres’ ‘contact- 
making’ activily. The sensory sphere, however, and its own 
dynamics, seem, moreover, to fall out of the field of view 
of research, which is restricted to studying the dynamics 
of the connections of centres. The processes in these centres 
are themselves taken as a given precondition. In classic 
studies of conditioned-reflex activity we are thus concerned 
as a rule solely with processes of the activity of agents to 
which a particular organ (e.g. the salivary glands) is indif- 
ferent, whereas the general signalling significance of these 
agents has already been fixed morphologically in the course 
of phylogenetic development in the form of unconditioned 
orienting reactions. In experiments on higher animals the 
general principle of ‘conditioning’ also emerges directly only 
from this genetically secondary aspect, i.e. only, as it were, 
in its subsequent manifestation. 

To explain this idea, let us again consider an animal’s 
response to some neutral agent, (e.g. the beat of a metro- 
nome). In what sense, actually, is this agent ‘neutral’? 

(1) It is neutral in that it does not originally cause the 
process being investigated, e.g. the salivary reaction; it is 
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therefore neutral in relation to the functioning of that 
particular organ, i.e. its influence does not in itself have 
a direct relation to the biological activity of that organ. 

(2) The agent is also neutral in another sense: it can 
be taken that it has no direct relation in itself to the vital 
activity of the organism as a whole, meaning by that such 
fundamental life-supporting processes as those of defence, 
feeding, and reproduction. This qualification is necessary 
here because this agent is adequate to a special organ—a 
receptor—and because it unconditionally evokes a specific 
reaction, namely, an orienting reaction. The receptor itself, 
however, in this case the organ of hearing, like the orienting 
reaction initially associated with it, already performs a 
special unconditioned function that is admittedly different 
in principle from that, for example, of the salivary gland, 
which is directly linked with maintenance of the animal’s 
life. The existence of this special function is also a prere- 
quisite for conditioned-reflex control of an organism’s di- 
rectly vital processes. The one principle thus has two-fold 
expression here—a basic general one as the principle of the or- 
ganism’s correlation with the environment mediated by the 
notion of neutral agents, and a more special one as the prin- 
ciple of conditioned (temporary) nerve connections proper. 
Clearly, only the first expression of this principle can have 
broad genetic significance here; the other is a concretisation 
of the principle in relation to animals that already have 
developed, specialised analysers and an elaborate nervous 
system. 

Hence two main conclusions follow from the angle of the 
genetic approach to the problem. 

One is that we must distinguish clearly between ‘condi- 
tioned’ activity in the broad sense of the term on the one 
hand, i.e. an organism’s activity mediated by agents neutral 
to its vital functions, and conditioned-reflex nervous activity 
in the proper sense on the other hand, i.e. conditioned 
nervous reflexes proper. Activity of the first kind, being 
biologically set, can also he realised through the organism’s 
species adaptation mechanisms, while conditioned-reflex ac- 
tivity proper is always individually adaptative. In the first 
type the main difference between influences must be that 
between influences that are of directly vital significance 
on the one hand and those that mediate the maintenance of 
life on the other hand; in the second type it is the difference 
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between unconditioned influences (stimuli) that evoke innate 
reactions on the one hand, and conditioned stimuli on the 
other hand that cause a given reaction only through the 
rise of au appropriate nerve connection in the animal’s 
individual experience. The two pairs of concepts consequent- 
ly do nol directly coincide with one another. An uncondi- 
tioned stimulus may, al the same time, also prove to be 
capable of mediating an organism’s vital functions, i.e. 
of acting on an analyser (one of the specialised organs that 
itself implements just this mediated connection between 
the organism and its environment). That is possible because 
the principle of a conditioned reaction in the broad sense 
(a mediated reaction) and the principle of a temporary, 
conditioned connection are two different, though genetically 
inter-related, principles. Pavlov pointed that out in one 
of his books. 


When does a temporary connection, a conditioned reflex, 
develop? J.et us take a living example. An animal organism’s 
most essential link with nature around it is the link through 
certain chemical substances that must constantly form part 
of this organism, i.e. the food link. At lower levels of the animal 
kingdom only direct contact between food and the animal organ- 
ism, or conversely between the animal and food, leads in the 
main to food metabolism. At higher levels these reactions be- 
come more numerous and more remote. Smells, sounds, and 
pictures now direct animals already in wide areas of the envi- 
ronment... Countless varied and remote external agents are 
thus, as it were, signals of food matter, direct higher animals 
to catching it, and drive them to make a food connection with 
the external world. /Zand in hand with this diversity and 
remoteness, the constant connection between external agents 
and the organism comes to be replaced by u temporary one, because 
(1) remote links are essentially temporary and changing ones, 
while (2) there would be no room for them all in their multitu- 
dinousness, as permanent connections in any apparatus, how- 
ever voluminous.® 


In other words evolution consists, on the one hand, in the 
organism’s direct relations with the environment being con- 
verted into more ‘remote’ ones directed by various signals, 
and on the other hand, in there being, ‘hand in hand’ with 
this, a conversion of the organism’s constant connections 
with external agents into temporary ones. The use of con- 
cepls like conditioned-reflex connection, conditioned stim- 
ulation, unconditioned excitation, and so on, which apply 


831. P. Pavlov, Dvadsatiletnii opyt, p 191 (my italics— ANL). 
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to the activity of highly organised animals’ nervous system, 
at least calls for grave reservations in regard to lower organ- 
isms. The more general concepts, however, those of mediat- 
ed activity, signalling effect, orientation, etc., can be used 
to cover a whole range of corresponding genetic phenomena 
without thereby losing their precise meaning. 

Another conclusion that we must draw from the angle 
of the genetic approach to the general principle of an organ- 
ism’s signalling activity already applies directly to the 
problem of sensitivity. 

The fact that Pavlov’s theory of higher nervous activity 
treats an organism’s sensitivity to neutral agents as a ready- 
made precondition for the formation of conditioned reflexes 
that is expressed in the existence of an orienting reaction 
unconditioned by nature, necessarily leads to abstraction 
from the dynamics of the animal’s needs, or rather the 
dynamics are not traced as such in the study of higher ner- 
vous activity but only in their reflection in the forming of 
conditioned connections. 


In our tests (Pavlov wrote) we must ... when comparing our 
results with phenomena of the subjective world, speak of the 
dog’s attention and not of the existence of its wish, as the 
main condition for the success. The animal’s salivary reaction 
could be regarded in the subjective world as the substratum 
of an elementary, pure representation, of a thought. 

The animal’s wants (‘wishes’) have sense, and their sense 
is traced experimentally, but only in terms of their influence 
on the selectivity of the animal’s reactions. Irritability, 
which depends on the state of needs, does not belong directly 
to the sphere of the formation of nerve connections, and 
is a special problem. 

It is another matter when we pass to genetic research. 
The question of how organisms originally single out agents 
associated with their vital needs then becomes the basic 
one because, to understand this process in its development, 
we must first trace the conditions in which direct links 
with the environment are converted into ‘ever more nume- 
rous and remote’ ones, and this is also the essence of the 
problem of the evolution of sensitivity. Genetic investiga- 
tion of the higher activity of lower animals must consequent- 


64 Ibid., p 29. 
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ly start with this problem. And we must bear in mind that 
the development of sensitivity is not only expressed in an 
ever greater differentiation of sensations; genetically, sen- 
sitivity obviously also alters qualitatively, and new forms 
of it also appear. 

Orbeli is one of the few who have recognised the profound 
genetic significance of Pavlov’s work. We are inclined to 
add that Pavlov’s method itself seems to us objectively 
the experimental, genetic method in the sense explained 
above. We think that investigation of conditioned salivary 
reflexes in dogs, by-passing a stratum of more complex 
processes, as it were, brings out much simpler and at the 
same time more profound genetic relations. That applies 
above all, once again, to the sensory sphere. 

Experiments with individual isolated stimuli are undoubt- 
edly a technique that puts the dog in quite special con- 
ditions. It has the advantage of bringing out the dynamics 
of the nervous processes in the cerebral hemispheres espe- 
cially clearly and accessibly but at the same time cuts off 
the possibility of penetrating the dynamics proper of the 
sensory processes. Conversely, as soon as we complicate the 
conditions of the experiment, factors associated with sensi- 
tivity itself come to the fore. Experiments in forming a 
temporary connection between two indifferent excitations 
show, for example, that continuous maintenance of the ani- 
mal’s orientative reaction to each of the combined indif- 
ferent excitations is needed, while the resulting connections 
have the curious feature that, once formed, they persist 
for months and even yeais. In general, the more complicated 
the task is, apparently, the more conspicuous is the role 
of the processes of sensitivity proper, especially when we 
are dealing with dynamic relations. 

Analysis of the main theses of Pavlov’s theory of higher 
nervous activity in terms of the tasks of genetic research 
thus shows that underlying the concept of a conditioned 
‘psychic’ reaction are two principles: (a) the general biolo- 
gical one of vital activity mediated by ‘signals’, i.e. by 
neutral influence of some sort, and (b) the principle proper 
of temporary nervous connections, which is a special ex- 
pression of the first, more general principle in the work 
of the cerebral hemispheres. The analysis shows, further- 
more, that the more general principle comes to light above 
all in the formation of an animal’s sensory sphere. 


130 


Finally, it is quite clear that the principle of signalling, 
conditioned relations between an organism and its envi- 
ronment must not be conceived as primordial. For, in order 
for a process to arise whereby the action on the organism 
of properties ‘that are essential and absolutely determinant’ 
is ‘replaced’ by the effect of properties that are, in themselves 
‘inessential, temporarily, conditionally operating,’ there 
must inevitably already be processes that directly correlate 
the organism with those first properties in themselves essen- 
tial for its life. This implies that there is a passing from 
the simplest forms of life, life that is organised by direct, 
unconditioned relations, to life that includes conditioned, 
signalling relations; there is, consequently, a problem of 
the genesis of sensitivity, of the genesis of sensation. 

We thus come back again to our initial hypothesis, but 
now no longer through analysis ‘from below’, starting with 
facts that characterise the general direction of evolution 
at the stages of the simplest life, but through analysis ‘from 
above’—from consideration of the main principle of the 
higher nervous activity of higher animals. 


THE BIOLOGICAL AND 
SOCIAL IN MAN’S 
PS YCHE 


The problem of the biological and social is decisive for 
a scientific psychology. 

I do not intend here, of course, to survey the work done 
on this problem in the Soviet Union over many years, but 
shall limit myself just to setting out certain results of the 
research I have done in cooperation with Hippenreiter, 
Ovchinnikova, and other of my associates at Moscow Uni- 
versity. 

This research was devoted to studying the features of 
human hearing. 

Why did we, in the course of working on the problem of 
the biological and social, come to investigate such a special 
field as aural sensation? What was the idea behind our re- 
search? 

To answer those questions I shall have to touch on the 
ideas and hypotheses that guided us. 

There was first of all the idea that the evolution of the 
psychic functions and capacities specilic to man is a quite 
specific process. 

This process differs in principle both from that of the 
development of biologically inherited behaviour and from 
the process of the acquiring of individual experience. 

The psychic functions and capabilities proper to man as 
a social being evolved and took shape in a quite specific 
form, namely that of a process of assimilation and mastery 
(or becoming proficient). 

Let me try to explain what I mean by that. 

During the history of human society men have travelled 
an immense road in the evolution of their psychic capabili- 
ties. The thousands of years of social history have done 
much more in this respect than the hundreds of million years 
of animals’ biological evolution. 

The achievements in the development of psychic functions 
and powers were accumulated gradually, of course, being 
passed on from generation to generation. That means that 


132 


they were reinforced somehow or other, otherwise they could 
not have developed progressively and at an ever accelerating 
rate. 

But how precisely could these achievements be fixed and 
reinforced and passed on to the next generation? Could it 
have been done in the form of morphological, biologically 
inherited changes? 

Not at all. Although biological inheritance also exists, 
of course, at the level of man, its action does not, however, 
extend directly to the advances that mankind has made 
in the course of the last 40,000 or 50,000 years in the sphere 
of psychic development, i.e. since the modern type of 
men was finally formed biologically and human society 
passed from prehistoric to historical development—a pro- 
cess that is entirely governed by the action of objective 
social laws. 

From that moment men’s achievements in the develop- 
ment of psychic power were fixed and passed on from gene- 
ration to generation in a special form, namely in an external, 
objective, exoteric form. 

This new form of accumulation and transmission of phylo- 
genetic (or rather, historical) experience came into being 
because the activity characteristic of man is productive, 
constructive activity. It is, above all, the basic human 
activity— labour, work. 

The fundamental, truly decisive importance of this 
fact was discovered more than 100 years ago. The dis- 
covery was made by the father of scientific socialism, 
Karl Marx. 

Labour, implementing the process of production (in both 
the forms of the latter, material and intellectual), is crys- 
tallised in its product. That which is manifested on the 
part of the subject in unrest or movement (Unruhe) appears 
in the product in the form of‘a fixed quality without motion’ 
or ‘a fixed, immobile characteristic’ (ruhende Eigenschaft), 
in the form of being or a material object. 

The process of this transformation can be regarded from 


1 Karl Marx. Das Kapital, Vol. 1 (Dietz Verlag, Berlin, 1977), 
p. 195, idem. Capital, Vol. 1. Translated by S. Moore and E. Aveling 
(Progress Publishers, Moscow, 1978), p. 176; idem. Capital, Vol. 
14. Translated by Ben Fowkes (Penguin Books, Harmondsworth, 
1976), p 287. 


183 


various aspects and in various relations. It can be looked 
at from the aspect of the amount of expended labour power 
in relation to the quantity of product produced, as is done 
in political economy. But it can also be regarded from the 
aspect of the content of the subject's activity itself, abstract- 
ed from its other aspects and relations. Then the transfor- 
mation of human activity into its product appears to us 
as a process of the embodiment of men’s psychic features 
in the products of their activity, and the history of material 
and spiritual culture appears as a process that expresses 
the achievements of the development of the powers of the 
human species (Menschengattung). 

The process of the historical development of hand tools 
and instruments, for example, can thus be considered from 
this aspect as expressed and fixed advances in the develop- 
ment of the hand’s motor functions, a complication of the 
phonetics of languages (as an expression of improvement 
in articulation and of speech hearing), and progress in works 
of art (as an expression of the development of aesthetic 
powers). 

Even in ordinary material industry we are faced with 
‘objectified’ human capacities (Wesenskrafte des Menschen). 

This idea has quite general significance for scientific 
psychology. Its meaning, however, comes out fully in an- 
alysis of the other aspect of the process, i.e. in considering it 
not from the aspect of the materialisation or objectification 
(Vergegenstandigung) of human capabilities but from the 
aspect of its mastering or appropriation (Aneignung) by 
individuals. 

Before the individual entering upon life there is not Hei- 
degger’s ‘nothing’, but the objective world transformed by 
the activity of generations. 

But this world of objects embodying human capabilities 
and built up in the development of socio-historical practice 
is not given to the individual initially in this quality. 
For this quality, this human aspect of surrounding objects 
to be opened to the individual, he must perform overt ac- 
tivity in relation to them, activity adequate (though not, 
of course, identical) to that in which they are crystallised. 

That also applies, naturally, to the objective ideal phe- 
nomena created by humanity, i.e. to language, concepts, 
and ideas, music, and works of the plastic arts. 

The individual, the child, does not simply ‘face’ the 
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world of human objects. In order to live it must act overtly 
and adequately in this world. 

But that is only one condition of the specific process 
that we call assimilation, appropriation, or mastering. 

Another condition is that the individual’s relations with 
the world of human objects should be mediated by his rela- 
tions with people, and that these relations should be includ- 
ed in a process of intercourse. This condition is always 
present. For the notion of an individual, a child, who is 
all by itself with the world of objects is a completely arti- 
ficial abstraction. 

The individual, the child, is not simply thrown into the 
human world; it is introduced into this world by the people 
around it, and they guide it in that world. 

The objective necessity for, and role of, intercourse in 
man’s development have been quite well studied in psycho- 
logy, and there is no need to go into them here. 

Intercourse in its primary form, in the form of joint ac- 
tivity, or of oral communication, is thus a second sine 
qua non of individuals’ mastering of the achievements of 
mankind’s socio-historical evolution. 

In order to bring out the sense of this process more fully 
I must point out that it is a process of reproduction by the 
individual of capabilities acquired by the species Homo 
sapiens during its socio-historica] evolution. What is 
achieved at the level of animals through biological inheritan- 
ce, is thus achieved by man through assimilation, i.e. by a 
process that is one of humanising the child’s psyche. And 
I can only agree with the idea expressed by Pieron in his 
lecture on humanisation that a child, at birth, is a candidate 
for humanity; it cannot become human in isolation; but has 
to learn to become a man in contact with other men.’ 

Everything specifically human in the psyche is moulded 
in the child in fact during its life. 

Even in the sphere of its sensory functions (such elemen- 
tary ones, it would seem!) an important restructuring takes 
place whereby quite new, as it were, sensory powers arise, 
typical only of man. 


2 See: Henri Pieron. Qu’est-ce que |’hominisation? In Le Cou- 
rier rationaliste, monthly supplement to Cahiers rationalistes, 1999, 
10: 241 (25 October). 
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We also made the moulding of new, specifically human 
capabilities in the sphere of aural perception the subject- 
matter of a detailed experimental investigation. 
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Articulated oral speech does not exist among animals; 
neither does music. The world of oral speech, and the world 
of music, are a creation of mankind. 

In contrast to natural sounds, speech and musical sounds 
form definite systems with special generatrices and constants 
inherent only in them. These generatrices and constants 
must also be distinguished by man’s hearing. 

For speech sounds (I have in mind non-tonal languages) 
the main generatrices and constants are, as we know, specific 
timbres, in other words the characteristics of their spectrum. 
Conversely, their main frequency does not have a sense- 
differentiating function and we ordinarily pay no attention 
to it when perceiving speech. 

It is a different matter with musical sounds. Their main 
generatrix is pitch, while their constants lie in the sphere 
of pitch relations. 

Speech hearing proper is basically the hearing of timbre, 
but musical hearing is that of tones, based on ability to 
distinguish pitch and pitch relations from the sound complex. 

We were concerned precisely to study this capability 
in our laboratory. 

We began with a very simple task; we wanted to measure 
our subjects’ thresholds for distinguishing the pitch of two 
consecutively produced sounds. Here, however, we came up 
against an essential difficulty, which was that it was nec- 
essary, for successful measurements of this kind, for the 
sounds to be compared only for the desired parameter (in 
our case by the fundamental frequency). As has often been 
found, however, any sound, even a sinusoidal one obtained 
by means of an electric generator, is perceived, for definite 
physico-physiological reasons, as having a timbre colour 
that alters with change of pitch. High sounds, for example, 
are thus perceived as ‘lighter’ and low ones as ‘darker’ or 
‘heavier’. For our purpose, therefore, we could not limit 

3 See: Carl Stumpf. Tonpsychologie. Vol. I (Hirzel, Leipzig, 1883), 
Vol. II (4890); W. Kohler. Akustiche Untersuchungen. IIJ. Zeitsch- 


rift fur Psychologie und Physiologie der Sinnesorgane, Abteilung. 
Zeit schrift fur Psychologie (Leipzig, 1915), 72, 4—2. 
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ourselves to employing the classic method of measuring the 
thresholds of tonal hearing. We had to find a new technique 
that would fully exclude any possible influence on evaluation 
of the fundamental frequency of the sounds being compared 
by their inevitably altering micro-timbres. 

We succeeded in developing such a technique.’ It con- 
sisted in our presenting for pitch comparison two consecutive 
sounds of a different spectral composition. One of them 
(the constant) was close in its spectrum to the Russian 
vowel [y] (oo), the other (the variable) was similar to a sharp 
[u] sound (the Russian vowel [u]=‘ee’). 

The length of the sound was one second, the interval 
between the sounds compared half a second. The level of 
intensity was 60 decibels. The experiment was carried out 
along the lines of the ‘technique of constant stimuli’ in 
frequency zones from 200 to 400 Hz. 

The method described (I shall call it ‘comparative’) 
faced the subject with a very special task, to wit: to com- 
pare the Russian sounds [y](oo) and [u](ee) only according to 
their basic frequency, ignoring their spectral composition. 

This task, characteristic of musical hearing, is the oppo- 
site, in a certain sense, of that which is specific for speech, 
timbre hearing. 

We employed this method after measuring thresholds by 
the classic technique, i.e. by comparing the pitch of mono- 
timbral sounds. We thus obtained two thresholds for each 
subject: one by the ordinary method and the other by the 
technique we proposed. 

The first threshold I shall call the differential one, as 
usual, and the second the ‘threshold of discrimination’. 

We began by measuring both thresholds in 93 adult sub- 
jects aged 20 to 35. 

Some of the results we obtained in this first series of 
tests were as follows. 

All our subjects fell into three groups. 

In the first group (13 per cent) the transition to experi- 
ments with sounds of different timbre did not cause any 
change of threshold. 

In the second, biggest group (57 per cent) the threshold of 


4 See: J. B. Hippenreiter. Analysis of the Systemic Structure of 
Aural Perception. A Contribution to the Technique of Measuring Sen- 
sitivity to Differences of Pitch. Doklady APN RSFSR, 1947, 4: 
113-118. 
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discrimination rose compared with the differential threshold. 

Finally, subjects of the third group (30 per cent) proved 
unable to solve the problem of comparing the sounds [y] and 
(a) by their fundamental frequencies: the [a] sound was al- 
ways perceived by them as higher, even when it was objec- 
tively more than an octave lower than the [y] sound. And 
that after careful explanations of the test and many demon- 
strations! 

The subjects of this group thus displayed a kind of tone 
deafness, a phenomenon that was completely masked when 
the classic method of measuring thresholds was used, which 
indicates that there was no co-ordination between the mag- 
nitude of the thresholds measured by the two methods. 

In the tests with the classic techniques the subjects in 
the third group obviously did not compare sounds by their 
fundamental frequency (i.e. by their musical frequency) but 
by their aggregate characteristic, which included microcom- 
ponents of timbre that were apparently dominant for them. 

Let us now turn to the subjects of the first group, among 
whom there was no rise in thresholds when passing to eval- 
uations of the pitch of sounds [y] and [u]. They were subjects 
with a good ear for tone. In fact, when we gathered addi- 
tional information about our subjects, it turned out that 
those in this group displayed a certain musicality. 

The second group occupied a place intermediate between 
the other two. Some of the subjects in it had thresholds of 
discrimination less than double the differentiation thresholds 
which suggests a satisfactory development of their ear; some 
subjects’ thresholds of discrimination were many times high- 
er than the differentiation thresholds, i.e. they came close 
to the tone deaf group. 

Such were the results of our first tests. They raised a 
number of questions to which we devoted further research. 
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First and foremost there was the question of what was the 
reason for absolute pitch not being formed in a considerable 
number of our subjects. 

Assuming that an ear for timbre is formed during the 
mastery of speech, and an ear for tone during the learning 


5 J. B. Hippenreiter. Op. cit. 
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of music, we suggested the following hypothesis: if an infant 
very early masters a basically timbre language, which would 
necessarily lead to rapid development of a verbal hearing 
of timbre, then obviously the formation of an ear for tone 
proper could be delayed. That was the more probable in 
that a highly developed verbal ear is capable, to some extent, 
of compensating a lack of development of a musical ear. 
If the life of a given individual, therefore, so matures that 
tasks requiring the distinguishing of the fundamental fre- 
quency in sound complexes are not subsequently presented 
to him as ones of interest, he will not develop a musical 
ear (hearing of tones) and will remain tone deaf. 

Could we test that hypothesis, even though indirectly? 

We tried to do so, arguing as follows. If our hypothesis 
was right, then there would not be tone-deaf individuals 
among our subjects whose mother tongue was a tonal lan- 
guage (i.e. a language in which purely tonal elements have 
a sense-differentiating function), for assimilation of the moth- 
er tongue would simultaneously have trained an ear for 
tone in them as well. 

In fact, experiments carried out with 20 Vietnamese (the 
Vietnamese language is tonal) gave the following results: 
in 15 of the 20 subjects the transition to comparing sounds 
of different timbre either did not raise the threshold at 
all, or caused a slight raising of it; in only five of the sub- 
jects was there a more considerable raising of the threshold; 
four of them, however, proved to be from central areas of 
Vietnam where the population speak a language with a 
less expressed role of tonal elements. We did not find one 
case of tone deafness or a very steeply raised discrimination 
threshold in this group.® 

These results, incidentally, accord quite well with the 
fact noted by Taylor (in Capetown). According to him tone 
deafness (in the absence of physiological defects), which 
is fairly common in Britain and America, is virtually un- 
known among African tribes whose language ‘makes exten- 
sive use of intonation of the voiced sounds.”’ 


6 See: A. N. Leontyev and J. B. Hippenreiter. Analysis of the 
Systemic Structure of Aural Perception. Communication VIII. The In- 
fluence of Mother Tongue on the Training of Hearing. Doklady APN 
RSFSR, 1959, 2: 59-62. 

?7 J. Taylor. Towards a Science of Mind. Mind, 1957, 66, 264: 449. 
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The results of our experiments with Vietnamese did not 
yet, of course, provide direct evidence for our hypothesis. 
But how could it be shown directly that sense capacities 
corresponding to the world of phenomena created by society 
were not innate in man but formed during his life through 
assimilation of these phenomena? Obviously, it could be 
done in only one way—by trying to train such a capacity 
in the laboratory. That is the line we took. 
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In order to mould the process we had first of all to ima- 
gine its structure and physiological mechanism. 

At the present time, there are (as we know) two points 
of view on the general mechanism of sensory processes. One, 
the older, is that sensation is the result of the transmission 
of excitation arising in a receptor organ to sensory zones. 
With the other, opposite point of view, substantiated in 
the nineteenth century by the eminent Russian physiologist 
Sechenov, the structure of sensory processes must also include 
motor acts with their proprioceptive signalling. We adopt- 
ed this point of view. That is why Kohler’s idea, expressed 
in 1915, that there is an intimate link between excitation 
of the auditory nerve and innervation of the organs of 
vocalisation, caught our attention. 

Basing ourselves on this idea, on a number of contempo- 
rary investigations, and on certain observations of our own, 
we undertook to investigate the role of the vocal motorium 
in differentiating the fundamental frequency of sounds. 

Wecontinued the experiments with our subjects and meas- 
ured their threshold of ‘exact vocalisation’ (intoning) of 
a given pitch in the appropriate range for each of them. 
J will not dwell on the equipment we used in these experi- 
ments, except to note simply that the measurements were 
controlled by an oscillograph. 

We found, from these measurements, that there was a 
very high correlation between the magnitude of the thresh- 
old for distinguishing the fundamental frequency and the 
mean error in vocalising it: p=0.83, with m,+0.03. 

What does this link express? Does the accuracy of in- 
toning depend on the precision of distinguishing the funda- 
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mental frequency or, on the contrary, does the accuracy of 
the distinguishing depend on the accuracy of intoning? 

The following experiments gave us the answer to that. 
We repeated the experiment with subjects who had an unde- 
veloped musical ear by a comparable method, with one 
addition. We asked them to intone loudly (sing aloud) the 
pitch of the sounds presented to them. 

It proved, as a result, that, with all subjects, inclusion 
of vocalisation lowered the discrimination thresholds each 
time. 

Let me give two very striking examples. 

First, here are the results obtained with Subject 59, who 
was in the second, intermediate group. (I shall give the 
magnitude of thresholds in cents, i.e. in units of the musical 
logarithmic scale equal to 1/200th of a tone.) 

First experiment (without intoning): the discrimination 
threshold was 385 cents. 

In the second experiment intoning was introduced and 
the threshold fell more than fourfold to 90 cents. 

Third test (without intoning): threshold 385. 

Fourth test (with intoning): threshold again 90. 

Finally, in a fifth test (without intoning), the threshold 
of the experiment rose to 335 cents. 

Now let us take the second example, of Subject 85, who 
was in the group of the tone deaf. 

In the first, third, and fifth tests, which were made with- 
out intoning, this subject could not judge the relative 
pitch of sounds of various timbre correctly, even with a 
difference between them of 1200 cents. 

In the tests with intoning, i.e. the second and fourth, 
he was able to compare sounds by their fundamentals, and 
his thresholds proved to be 135 cents (which, in the zone of 
300 Hz, is around 22 Hz). 

Inclusion of vocal activity (intoning) in the process of 
perceiving the fundamentals of sounds yielded a distinct 
lowering of the discrimination of thresholds.® 

To test this point we made several control and additional 
experiments. They fully confirmed our conclusion about 


8 J. B. Hippenreiter. Analysis of the Systemic Structure of Aural 
Perception. Communication II. Experimental Analysis of the Motor 
Basis Underlying the Perception of Pitch. Doklady APN RSFSR, 
1958, 7: 47-50. i 
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the decisive role of the vocal apparatus’s activity in dis- 
tinguishing fundamental frequency.?® 

From there we passed to expcriments in active ear training 
in those subjects in whom a capacity to hear tones had 
proved to be unformed. 

The subjects we used, of course, had various peculiarities 
and, to the point, a different initial level. There were those 
among them, first of all, who could not ‘tune’ their voices 
correctly enough to the standard sound made by the electric 
generator. We began by trying to ‘organise’ this process 
in them. The experimenter, when pointing out wrong in- 
tonation to a subject, encouraged his attempts to alter 
the pitch of the sound in the correct direction, and of course 
noted the moment when the pitch of the vocalised sound 
coincided with that of the standard. This ‘setting up’ usually 
took from two to six sessions. Such ‘training’ tests were 
carried out altogether with 41 subjects. 

The general result of the tests was that after them discrim- 
ination thresholds fell steeply, especially when the subjects 
began to tune their voices without mistake.!° 

Here are some examples. 

Subject 2: discrimination threshold before the tests—690 
cents; after the tests 60. 

Subject 7: before the tests 1105 cents, afterward 172. 

The case of Subject 9 was interesting. His initial threshold 
was also very high—1188 cents. Although he succeeded in 
tuning his intoning, his threshold still proved to be very 
high, above 1000 cents. When, however, the experimenter 
suggested that he use his ability to sing their pitch loudly, 
when comparing sounds, the threshold immediately dropped 
o!/,-fold. 

Such cases are interesting in this respect, that they enable 
us to distinguish yet another moment in the training of 
musical ear. It is not enough, as we see, for the subject 
to be able to tune his voice to the perceived sound; it is 
also necessary for this process to be included in the act 
of perceiving pitch. This is always possible with a direct 


9 See: O. V. Ovchinnikova. Analysis of the Systemic Structure 
of Aural Perception. Communication III. On the Effect of Involving 
the Vocal Chords in the Evaluation of Pitch in Sound Differentiation. 
Doklady APN RSFSR, 1958, 1: 541-54. 

10 See: O. V. Ovchinnikova. The Training of Ear by the ‘Motor’ 
Method. Doklady APN RSFSR, 1958, 2: 55-60. 
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requirement of singing aloud perceived sounds that are 
within the subject’s singing range. 

The next step in training tonal hearing is to pass to 
distinguishing pitch without loud singing, silently, and 
when the sounds being perceived lie outside the subject’s 
singing range. 

As an example I would cite Subject 9, mentioned above, 
whose threshold fell only when he sang loudly. Later we 
obtained a steep lowering of threshold, which had initially 
been above 1000 cents, and that with suppression of loud 
singing. 

The main technique that we used in order to transfer 
subjects to this next stage was the following. 

As soon as the voice was fully ‘tuned’ to the pitch of the 
standard sound and the subject included loud singing in 
the process of comparing sounds by pitch, we suggested 
that he start vocalising the pitch only after transmission 
of the standard sound had ceased. We thereby (analysis 
indicated) did not simply exclude vocal action altogether 
at the moment of hearing the sound, but only retarded it, 
converting it into an act of preliminary soundless tuning 
of the vocal apparatus to the pitch of the standard. 

The orienting function (what is the pitch?) was thus sepa- 
rated from the process with the character of a performing 
act (‘to sing the given pitch’). 

The process of this change of function of the vocal mo- 
torium proper also constitutes the main moment in ear 
training. At the same time it is an act of engendering a 
capacity for active representation of pitch, which, as Teplov’s 
outstanding research into musical abilities has shown, is 
always connected with the inner vocal motor apparatus.!! 

We can thus say that the attempt we planned succeeded: 
we managed to train a capacity to distinguish musical pitch 
properly in subjects who had been unable to do so. 

Were we right, however, when we related the effect ob- 
tained unconditionally to the inclusion of vocal activity in 
the perception of sounds? For it is known that the threshold 
of differentiating pitch is also much improved by simple 
training on sounds of one timbre. 


11 See: B. M. Teplov, Psikhologiya muzykal’nykh sposobnostet 
(The Psychology of Musical Abilities), Moscow-Leningrad, 1947. 
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Taking that into consideration we undertook another series 
of experiments. 

We began persistently to train a group of subjects to 
differentiate the pitch of simple sounds. Like other workers, 
we obtained a marked lowering of the threshold on the 
same sounds as a result. As for the discrimination threshold, 
measured before and after this purely ‘sensory’ training, 
it proved not to be altered at all in seven cases out of nine; 
in two cases, although it was lowered, it was only slightly 
so.14 

The conclusion from that is obvious: without development 
of vocal activity proper and its inclusion in the receptor 
system, musical ear is not trained. 
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In the course of the experiments described we got a chance 
to picture the mechanism itself of tonal hearing in more 
detail. 

In order to distinguish pitch, not only must the action 
of the sound complex on the organ of hearing evoke an un- 
conditioned-reflex, orientive and adaptive reaction, but the 
vocal apparatus, too, must be active. 

Can this activity, however, arise by the mechanism of 
a simple sensorimotor act? 

That cannot be assumed, because before the inclusion 
of outward or inward intoning, the fundamental was not 
distinguished in the sound complex, as we have seen. 

In other words, intoning does not simply reproduce per- 
ception but becomes part of the internal, intimate mecha- 
nism of the process of perception itself. It performs a func- 
tion of active orientation, distinguishing and relative appre- 
ciation in regard to musical pitch. 

We tried to trace the dynamics of this process. For that 
purpose we recorded the frequency of the standard sound 
on one channel of the oscillograph when measuring the dis- 


12 See: O. V. Ovchinnikova. Analysis of the Systemic Structure of 
Aural Perception. Communication VI. A Propos of ‘Sensory’ Training 
of the Hearing of Pitch. Doklady APN RSFSR, 1959, 1: 79-82. 

13 See: O. M. Leontyev. The Structure of the [luman Aural Function. 
Pitannya psikhologii, Naukovi zapiski, Ministerstvo Osviti URSR, 
Vol. 11 (Radyans’ka shkola, Kiev, 1959), pp 13-21. 
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crimination threshold, and the frequency intoned by the 
subject on another channel. 

The high rate of inovement of the film on which the record 
was made enabled us to measure the intoned frequency 
over very short successive time intervals (10 inetres a second 
each). 

Processing of the data obtained in tests on 40 subjects 
showed that the frequency of intoning only gradually approx- 
imated to that of the affective sound. In some cases a 
considerable interval (of 100 IIz or more) was observed, in 
others a much smaller one (e.g. 40 Iz or even only 10 Hz). 
There also proved to be a time difference in becoming ‘tuned’ 
to the frequency of the affective sound (from 1.0 to 0.4 
second). 

The main phenomenon, however, was that as soon as the 
intoned frequency came close to that of the operative sound, 
it immediately became stabilised.14 

In order to clarify this process we asked subjects whose 
hearing of pitch was already sufficiently moulded to intone 
the estimated pitch of the sound made by the electric gene- 
rator. We recorded the frequency of the generated sound on 
one channel of a loop oscillograph and the frequency of the 
intoned sound on another channel; a luminous marker rec- 
orded time intervals on lhe film. The tests were made on 
40 subjects. 

Because the fast-moving film enabled us to take changes 
in time intervals of a hundredth of a second into account, 
we could follow the studied process as if under a microscope. 

The results obtained suggested that the intoned sound 
was never immediately fixed at the given pitch even in 
subjects with a relatively good ear, but approached it grad- 
ually. 

The intoning and process of voice tuning took quite a 
long time (of the order of one or two seconds) in subjects 
who were at a lower level of development. This had a kind 
of ‘trial and error’ or ‘probing’ character, i.e. the intoned 
pitch was altered now toward a raising, now toward a lower- 
ing until the moment it coincided with the given pitch, 
when it was stabilised. In subjects of a higher grade this 
process had the character of a brief ‘attack’, i.e. proceeded 


14 See: A. N. Leontyev and O. V. Ovchinnikova. A Propos the 
Mechanism of the Hearing of Pichh. Doklady APN RSFSR, 1958, 3: 
43-48 
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in one direction in intervals of 10 to 40 IIz and took only 
a few hundredths of a second altogether. 

We must also, finally, note another circumstance, namely 
that the general direction of search did uot always, bul only 
generally, go froma lower to a higher frequency. When the 
given sound was lower than the range ‘comfortable’ Lor 
intoning, we also observed cases of movement in the opposite 
direction. 

Allowing for these and certain other facts, we can picture 
the mechanism of tonal hearing as one that works not on 
a pattern of ‘filler’ analysis but on the pattern of the ‘com- 
parator’ described by Mackay.!® 

This pattern provides for incoming signals to be evaluated 
by stimulating ‘an “initiative” internal response-mechan- 
ism, designed to adapt its activity to match or counter- 
balance internally what is received’.® 

According to this scheme, the mechanism for comparing 
two sounds by pitch may be described as follows: as soon 
as the process of intoning was tuned to the frequency of the 
first of the sound stimuli being compared, and was stabilised, 
the effect of the second stimulus again evoked a change in it, 
now toward coincidence with the frequency of the second 
stimulus. When it altered toward arising frequency the 
second stimulus was perceived as higher but with a change 
in the opposite direction as lower. The degree of the change 
itself probably underlies appreciation of the magnitude of 
the interval. 
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It remains for me to describe our last experiments, the 
idea of which was to create perceptive functional systems 
in the laboratory such as are not formed in ordinary condi- 
tions. 

We considered that only thus could our hypothesis he 
given decisive experimental proof. 

We set ourselves two objectives. 


15D. M. Mackay. The Epistemological Problem for Automata. 
Jn: E. Shannon and J. McCarthy (Eds.) Automata Studies (Princeton 
U. P., Princeton, N. J., 1956), pp 236-237. 

16 [bid., p. 237. 
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One was to substitute another receptor organ for the audi- 
tory organ in the mechanism of tonal hearing, while the 
effector apparatus distinguishing frequency (i.e. the appa- 
ratus of intonation) was to retain its function. 

What receptor could be substituted for hearing? Obvious- 
ly, only one that responded to stimuli possessing a frequency 
parameter. 

The organs of vibrational sensations are such receptors. 

The perception of mechanical vibration has a very impor- 
tant feature for us: a change in its other parameter, intens- 
ity (amplitude) affects the perceplion of frequency. The 
greater the amplitude the lower the frequency seems, and 
vice versa.?’” When subjects are comparing vibrational sti- 
muli by frequency, therefore, they usually orient themselves 
properly speaking not on their frequency but on the diffe- 
rence in their integral, ‘total’ quality. We could thus also 
employ our ‘comparator’ method to measure changes in the 
thresholds of vibrational sensitivity. The conditions of the 
experiments were as follows: vibrations of the rod of a 
noiseless vibrator were applied to the end of the index 
finger (with an area of contact around 1.5 mm in diameter). 
Measurements were made in the frequency band between 
100 and 160 Hz; the ratio of amplitudes in the measuring of 
discrimination thresholds was 1:2. The frequency and ampli- 
tude of the stimuli were continuously controlled by appa- 
ratus. 

At first we measured the differential thresholds for stimuli 
with the same amplitude. Then, by comparing the fre- 
quencies of stimuli with different amplitudes, we measured 
discrimination thresholds. As was to be expected, the latter 
were always two to four times as high as the differential 
thresholds. 

The objective of the next experiments was to involve the 
activity of the subject’s vocal apparatus in the process oi 
perceiving the frequency of mechanical vibration, along the 
lines of the ‘comparator’ scheme already described. 

All the subjects who took part in the tests had a quite 
good musical ear. 

The tests were performed in the same order as those for 
hearing. At the same time the forming of this new perceptive 


17 See:? Georg von Békésy. Similarities between Hearing and Skin 
Sensations. Psychological Review, 1959, 66, 1:3. 
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funclional system differed in several respects. The main 
difference was that the most difficult stage was that of 
‘tuning’ vocalisalion (intoning) of the frequency of the in- 
fluencing vibrations. This task seemed unexpected, ‘unna- 
tural’, to (he subjects al lirst, and to some even impossible. 
The involving of vocalisalion in the task of comparing 
vibrational stimuli was also more difficult and required a 
considerable number of trials. 

By employing certain additional procedures these difficul- 
ties were surmounted. As a result the threshold for distin- 
guishing the frequency of mechanical vibrations fell stcep- 
ly.18 

Here are the figures. 

Subjects 4 and 2: initial threshold of discrimination (in 
cents)—700; after the tests 246, i.e. almost 66 per cent 
lower. 

Subject 3: initial threshold 992; after the tests 240, i.e. 
7o per cent lower. 

Subject 4: initial threshold 1180; after the tests 246, 
i.e. nearly 80 per cent lower. 

Thus a new functional system was built up and began 
to ‘operate’! 

Parallel with the experiments described, which were car- 
ried out in our laboratory by Chumak, yet another series 
was mounted. Their objective was, on the contrary, to in- 
troduce another ‘comparator’ into the perceptive functional 
system without altering the receptor, i.e. to introduce anoth- 
cr cflector apparalus, viz., the tonus of the muscles of the 
arm. 

This task proved more complicated. 

It required special apparatus and, the main difficulty, 
very long work with each subject. 

The experiments were made with individuals who were 
very markedly tone deaf. 

An instrument of original design was introduced into 
the set-up. Pressure on the key of this instrument, which 
remained almost immobile, caused a smooth change in the 
generated frequency which was transmitted to a frequency 
meter, oscillograph, and telephone (see Fig.13). 


18 See: A. Ya. Chumak. Analysis of the Systemic Structure of 
Aural Perception. Communication X. Experiment in Training Differ- 
ential Vibrational Sensitivity. Doklady APN RSFSR, 1962, 3: 83-86. 
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The strength of the pressure on the key was linked (within 
given limits) by a direct linear dependence with the fre- 
quency generated by the instrument; that enabled us to 
express it conventionally in the number of vibrations gen- 
erated per second, i.e. in hertz. 

The objective in the first stage of the work was to form 
a conditioned link between the frequency of the influencing 
sound and the degree of static force of the muscles of the 
arm. Three subjects took part in the tests. 

A pure tone (100 to 500 Hz) was presented to the subject, 
to which he was to react by pressure of his hand. The ex- 
perimenter evaluated each response, reinforcing cases when 
the pressure coincided with the frequency of the sound 
conditionally associated with it. The subject himself did 
not hear the sound generated by the instrument. 

Asa result of these tests, which lasted for 25 to 33 sessions 
of 40 minutes each, a conditioned link ‘pitch degree of 
muscular effort’ was formed in all the subjects. 

Comparison of the average error of the muscular reaction 
after the first session and at the end of the experiments 
yielded the following figures (in conventional units): K.—65 
and 1; B.—65 and 95; L.--25 and 10. 

We established, furthermore, that with transition to 
sounds of other timbres ([y], [a], [a], i.e. Russian vowel 
sounds), the audio-proprioceptor link was fully preserved. 

This important phenomenon indicated that the muscular 
reaction and its proprioceptor signalling were in fact linked 
with the sound’s fundamental frequency. But had our sub- 
jects’ muscular stress acquired the function of discrimi- 
nating pitch? 

In order to answer that we measured the threshold of 
discrimination and obtained the following results: 

KX.—threshold of discrimination before the tests 1994 
cents, afterward 700; 

B.—before 1615 cents, afterward 248; 

L..—before 828 cents, afterward 422. 

Thus the threshold of discrimination was lower after the 
tests, although the subjects were not exercised in differen- 
tiating pitch during these experiments. We were therefore 
inclined loexplain the lowering of thresholds hy the subjects’ 
mechanism olf perception having involved a link between 
pitch and degree of muscular effort. 

In addition we would draw attention to the point that, 
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with the high accuracy of conditioned muscular reactions 
attained by the subjects, the lowering of the threshold of 
discrimination in two of them (K. and L.) was not very 
great, only halved. 

How was this phenomenon to be explained? 

We got the impression that the functioning of the asso- 
ciations formed was weakened in these subjects with 
the transition to the more complicated task of comparing 
sounds of different timbre. We therefore continued the ex- 
periments with them. In the end it proved that, although 
the accuracy of their muscular effort was not essentially 
altered, the threshold of differentiation nevertheless fell 
markedly. 

K.’s discrimination threshold, for instance, was lowered 
sixfold and L.’s almost ninefold. 

I attach great significance to that fact. 

Analysis indicated that as soon as the ‘carcass’ of the 
functional system was built, it had to undergo another trans- 
formation. As a result of this latent inner transformation 
its previous ‘executive’ function was fully replaced by an 
orienting, reflective one, and the whole system interiorised. 

It remains for me to deal with the last point: can we 
Maintain that such an artificial mechanism of tonal hearing 
was built up in our subjects, in which the role of the vocal 
apparatus was performed by the muscles of the arm? 

I would answer that with the results of the control ex- 
periment. 

During measurement of our last subjects’ discrimination 
thresholds, we loaded the muscular apparatus of the arm 
in one case and the vocal apparatus in another. It proved 
that the first case undoubtedly upset their discrimination 
of pitch while the second did not cause any noticeable 
changes in the process. 

We can thus consider that we also succeeded in forming 
this second functional receptor system.! 

This functional system, just like that described above, 
is only a laboratory product, of course. It can function ap- 
parently only in the conditions of relatively simple tasks. 


19 See: O. V. Ovchinnikova. Analysis of the Systemic Structure 
of Aural Perception. Communication [X. Experiment in Substitut- 
ing a Motor Link in the System of Hearing Pitch. Doklady APN 
RSFSR, 1960, 3: 79-86. 
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This limitation of artificial systems is due to their being 
formed on the basis of inadequate morphological elements. 
But our experiments did not pursue the aim of demonstrat- 
ing the possibility of creating capacities not normally 
proper to man. Their aim was simply to check experimental- 
ly the mechanism of the formation of perceptive functional 
systems. 
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I shall not give a resumé of the results of the experi- 
ments described, but will pass on directly to the conclu- 
sions. 

Old scientific views invariably associated one psychic 
capacity and function or another with the existence of cor- 
responding specialised, biologically inheritable brain struc- 
tures. That idea was also extended to capacities that arose 
during man’s socio-historical development. 

The scientific point of view, of course, necessitates re- 
cognising that any psychic function is the result of the work 
of a definite organ or organs. 

On the other hand, as I have already said, capacities and 
functions corresponding to specifically human acquisitions 
cannot be reinforced morphologically. 

This antithesis forced us to put forward the idea that spe- 
cifically human capacities and functions are built up in the 
course of the individual’s assimilation of the world of hu- 
man objects and phenomena, and that their material sub- 
stratum consists of stable systems of reflexes built up du- 
ring the individual’s life. 

Although we find that complex functional reflector sys- 
tems are also formed in animals, only in man do they be- 
come permanent functional organs of the brain built up 
ontogenetically. That is a fact of the greatest importance. 

The research described here applies to the forming of 
functional organs only of one, relatively elementary type. 
The moulding of those brain systems that, for example, 
perform acts of ‘judging’ (Linsicht) logical or mathematic- 
al relations, follows a different course. Al] the same, as 
the findings of the aggregate of the research available 
to us indicate, certain features can he singled out thal are 
common for al] onlogenetically established functional or- 
gans. 
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Their first feature is that, once formed, they then function 
as a single organ. The processes that they effect, therefore, 
seem, from the subjective, phenomenological angle, to be 
manifestations of elementary innate capacities. Such, for 
example, are the processes of directly grasping spatial, 
quantitative, or logical structures (‘gestalts’). 

Their second feature is their stability. Although they 
are formed through the closing of cerebral links, these as- 
sociations do not fade, like ordinary conditioned reflexes. 
Suffice it to say, for example, that the capacity to visual- 
ise tangibly perceptible forms, which takes shape (as we 
know) ontogenetically, does not fade after several decades’ 
loss of vision, although naturally no reinforcing of the cor- 
responding links is possible in conditions of blindness. 
This fact has recently been demonstrated both clinically 
and by means of Zemtsova and Novikova’s electrophysio- 
logical technique.” 

A third feature of the functional organs with which we 
are concerned is that they are formed differently than simple 
chains of reflexes or ‘dynamic stereotypes’. The asso- 
ciations constituting them do not simply trace or copy the 
sequence of the external stimuli but unite independent 
reflex processes with their motor effects in a single complex 
reflex act. These ‘compound’ acts at first always have dev- 
eloped, external motor components that are then inhib- 
ited, while the act as a whole, in changing its original struc- 
ture, is curtailed and made more and more automatic. As 
a result of these successive transformations a stable constel- 
lation also arises that functions as an integral organ, as al- 
legedly innate capacity. 

Finally a fourth feature consists in the point, as was 
specially emphasised by our last series of experiments, 
that, while corresponding to one and the same task, they 
may have a different structure, which explains the almost 
unlimited capacity for compensation that has been observed 
in the sphere of the development of specifically human 
functions. 

I think that introduction of the concept of functional 
organs in the sense indicated above helps transplant the 


°0 Sec: M. I. Zemtsova. Putikompensutsii slepoty v protsesse poz- 
navatel’noi i trudovoi deyatel’nosti (Ways of Compensating Blindness 
during Cognitive Activity and Work), Moscow, 1906. 
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problem of the biological and social in man’s psychic pro- 
cesses to the soil of precise laboratory experiments. I think, 
furthermore, that the systematic research begun into the 
forming of these organs and the capacities corresponding 
to them already enables us to draw several important gen- 
eral conclusions. 

The main conclusion is that man’s biologically inherit- 
ed qualities do not govern his psychic capacities. Man’s 
capabilities are not virtually contained in his brain. Virt- 
ually the brain includes not certain, specifically human 
capacities of some kind or another, but only the capacity 
to form these capacities. 

In other words, biologically inherited qualities consti- 
tute only one of the conditions in man for the moulding of 
his psychic functions and capacities, conditions that of course 
play an important role. Thus, although these systems 
are not governed by biological qualities, they depend, for 
all that, on them. 

Another condition is the world of objects and phenomena 
around man created by countless generations of people in 
lheir work and struggle. This world also makes man truly 
human. If, for instance, we differentiate between the form 
of his higher nervous processes, on the one hand, i.e. the 
purely dynamic features that depend on their morpholog- 
ical ‘texture’, and their content on the other hand, i.e. 
the function performed by them and their structure, we can 
then say that the former are determined biologically and 
the latter socially. There is no need here to emphasise that 
the content is decisive. 

The process of mastering and assimilating the world 
of objects and phenomena created by men during the his- 
torical development of society is also the process in which 
specifically human capacities and functions are formed in 
the individual. It would, however, be an enormous error 
to imagine this process as a result of the activity of con- 
sciousness or of the effect of ‘intentionalism’ in the sense 
of Husserl and others. 

Assimilation occurs during the development of the sub- 
ject’s real relations with the world. These relations, more- 
over, do not depend on the subject, or on his consciousness, 
but are governed by the specific, historical, social condi- 
tions in which he lives, and by how his life is moulded 
in these conditions. 
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That is why the problem of the outlook for the psychic 
development both of man and of mankind is first and fore- 
most one of a just and rational structure of the life of hu- 
man society, i.e. the problem of what structure of it will 
give every person the practical possibility to master the 
achievements of historical progress and to take part crea- 
tively in multiplying these achievements. 


* * 


I chose the problem of the biological and social because 
there are still views that affirm a fatalistic conditioning 
of people’s psyche by biological inheritance. These views 
spread ideas in psychology of racial and national discri- 
mination, and the right to genocide and destructive wars. 
They threaten mankind’s peace and security, and they 
are in flagrant contradiction with the objective findings 
of scientific psychological research. 


AN OUTLINE 
OF THE EVOLUTION 
OF THE PSYCHE 


I. The Evolution 
Il of the Psyche in Animals 


1. Stages in the Elementary 
Sensory Psyche 


The origin of sensitive living organisms is associated 
with complication of their vital activity. This complica- 
tion consists in a differentiation of the processes of extern- 
al activity that mediate organisms’ relations with those 
properties of the environment on which maintenance and 
development of their life depend. The differentiation of these 
processes is due to the development of irritability to effects 
that perform a signalling function. So a capacity arises for 
organisms’ reflection of the effects of surrounding reality 
in their objective connections and relations, i.e. psychic 
reflection. 

These forms of psychic reflection are developed along 
with complication of the organisms’ structure and depend- 
ing on the development of the activity together with which 
they originate. Scientific analysis of them is therefore im- 
possible other than on the basis of a survey of the activity 
of animals itself. 

What then is the activity of animals with which the 
simplest form of their psyche is associated? Its main fea- 
ture is that it js induced by some property or another affect- 
ing the animal to which it is at the same time directed, 
but which does not coincide with the properties that the 
animal’s life directly depends on. It is governed, consequent- 
ly, not by the affecting properties in themselves but 
rather by them in their relation with other properties. 

We know, for example, that as soon as an insect gets 
caught in a spider-web, the spider immediately moves to- 
ward it and begins to enmesh it with its thread. What is 
it that causes this activity of the spider’s, and to what is 
it directed? To answer that we have to exclude various mo- 
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ments one after another that might possibly affect the spi- 
der. It has been established experimentaily in that way that 
what stimulates the spider’s activity, and that to which 
it is directed, is the vibration produced by the wings of 
the insect that is transmitted along the spider-web. As soon 
as the vibration ceases, the spider stops moving toward 
its victim. It is enough, however, for the insect’s wings 
to begin vibrating again, for the spider to move toward 
it again and once more enmesh it in its web. Is it, however, 
in fact the vibration that evokes the spider’s activity and 
at the same time to what this activity is directed? This is 
demonstrated by the following experiment. A resonating 
tuning fork is attached to the spider-web. In response the 
spider runs to the tuning fork, climbes on to it, spins a 
web around it, and tries to strike it with its mandibles (Ra- 
baud!). This means that it is a matter here of the fact of 
vibration; for, apart from vibration, there is nothing in 
common between a tuning fork and an insect that has be- 
come trapped in a spider-web. 

Why is the spider’s activity associated precisely with 
the effect on it of vibration which in itself, of course, plays 
no role in its life? Because, in normal conditions, the effect 
of vibration has a certain association, a certain stable re- 
lation with the nutrient matter of the insect that has been 
caught in the web. We shall call this relation of an influenc- 
ing property to satisfaction of a biological need the biolog- 
ical sense of this influence. Employing this term we can 
say that the spider’s activity is directed to a vibrating 
body because the vibration has acquired a sense of food 
for it in the course of the species’ evolution. 

The biological sense of any influence is not constant 
for an animal, but on the contrary varies and develops dur- 
ing its activity in accordance with the objective associa- 
tions of the corresponding properties of the environment. 

If, for example, a hungry toad is first systematically 
fed with worms and then an ordinary matchstick and round 
bit of skin put in front of it, it will pounce on the matchstick, 
which has an elongated form like worms, and not touch 
the skin; elongated form has acquired the bilogical sense 


1 See: Etienne Rabaud. La biologie des insectes, avant, pendant, 
aprés. J.-H. Fabre. Journal de psychologie normale et pathologique. 
1924, 8: 705-729. 
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of food for it. 1f, on the contrary, we feed the toad first 
with spiders, it will then pounce on the skin, similar in 
shape lo a spider, wilhout louching (he matchstick; the round 
form of the object has now acquired the sense of food for it. 

The sense connections that arise in the activity of ani- 
mals, it must be noted, are conditioned reflexes with a 
specific, and (one can even say) extraordinary character. 
They differ markedly from the conditioned associations that 
form the mechanism of behaviour itself, i.e. connections 
by which behaviour is realised. 

When an animal, seeing food, moves toward it, i.e. when 
we are concerned with the sense association ‘sight of food— 
food’, this association arises and changes quite differently 
from those that arise in it, for example, during the forma- 
tion of a habit of avoiding obstacles in its path (an associa- 
tion ‘obstacle—by-passing movement’). 

Links of the first kind are formed very quickly, as re- 
search has shown, from ‘scratch’, and are broken down just 
as quickly; one or two combinations are sufficient for that. 

Links of the second kind arise and fade slowly, on the 
contrary, and gradually. Chicks, for example, already be- 
gin to peck selectively at chopped egg yolk after a single 
success. For two-day-old chicks it is sufficient to peck once 
or twice at a bit of bitter orange peel instead of egg yolk 
for its food behaviour toward yolk to be wiped out (Morgan 
et al). On the other hand, it takes dozens of trials to de- 
velop a quite satisfactory adaptation of pecking movements 
in chicks to the external conditions in which they are 
given food. . 

Buytendijk, studying the forming of habits in toads, 
gave one of these animals, in one of a series of his experi- 
ments, insects whose substance caused a sharp negative 
biological reaction. A single experience was enough for 
the toad to refuse for many hours afterward to try and eat 
these insects, or any other outwardly resembling them. 
In other experiments he separated the bait (an earthworm) 
from the toad by glass; in those conditions, the toad on 
the contrary, displayed great persistence, in spite of its 
striking the glass each time; it made many attempts before 
its reaction faded. Even intensifying the moment of ‘pun- 
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19308 Buytendijk. Vue sur la psychologie animale (Payot, Paris. 
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ishment’ (negative reinforcement) did not stop movements 
in such cases. In Abbot’s experiments the frog continued 
for 72 hours lo pounce on bait surrounded by needles, until 
the skin of its upper jaw was seriously lacerated. The bio- 
logical significance of the difference in rate of formation 
of both kinds of association is quite understandable if we 
allow for the species’ life conditions. If a toad (Buytendijk 
says) approaches an ant-hill during its evening hunt and 
catches a poisonous ant, the rapid formation of an asso- 
ciation protects it from swallowing other such insects harm- 
ful because of the acid they have. When a toad, on the 
contrary, tries to catch an earthworm but does not succeed 
in doing so, a second attempt may help it all the same, 
in ordinary circumstances, to get food. 

Another feature of sense connections is their sort of ‘bi- 
lateral’ character, which is expressed not only in the effect 
of a given stimulus beginning to evoke a certain reaction, 
a certain behaviour, as a result of the forming of such a 
connection, but also in a corresponding need now to ‘recog- 
nise itself’ as it were in the object-stimulus, to be concret- 
ised in it, and to evoke active, search activity in relation 
to it. 

Darwin had already stressed the special nature of these 
sense links, in citing, for example, the following observa- 
tions: 


Thus it is asserted that if a calf or infant has never sucked its 
mother, it is very much easier to bring it up by hand than if 
it has sucked only once. So again Kirby states that larvae after 
having ‘fed a time on one plant, will die rather than eat ano- 
ther, which would have been perfectly acceptable to them if 
accustomed to it from the first’. 


In the classic works of Pavlov and his associates, the 
formation of such ‘rapid’ sense associations (in the early 
work of Tsitovich, and later in the experiments of Narbuto- 
vich and others) was also demonstrated, although their 
special role in behaviour was not specially stressed. 

An animal’s reflection of its environment forms a unity 
with its activity, which means that, although there is a 
difference between them, they are at the same time inseparable 


3G. J. Romanes. Mental.Evolution in Animals. With a Posthum- 
ous Essay on Instinct by Charles Darwin (Kegan Paul, Trench, 
Loudon, 1885), p 180. 
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from one another. This means, furthermore, that there are re- 
ciprocal transfers between them, which consist in each 
reflection’s being formed, on the one hand, in the course 
of the animal’s activity; whether the object’s property affect- 
ing the animal is reflected in its sensations, and how exact- 
ly, thus depends on whether the animal is really linked 
with the object in the course of its adaptation to its environ- 
ment and how precisely it is linked with it. On the other 
hand, any activity of an animal’s mediated by an influence 
sensed by it is performed in accordance with how the 
given influence is reflected in its sensations. The animal’s 
activity, that links it in practice with objective reality, 
is understandably basic in this complex unity of reflection 
and activity; psychic reflection of the affective property 
of this reality is secondary and derivative. 

The activity of animals in the earliest, first stage of 
the evolution of the psyche is characterised by its corres- 
ponding to some one separate affective property (or aggre- 
gate of separale properties) by virtue of the property’s essen- 
tial connection with the influences on which performance 
of their basic biological functions depends. The reflection 
of reality connected with this structure of activity corres- 
pondingly has the form of sensitivity to separate affective 
properties (or aggregates of properties), the form of ele- 
mentary sensation. We shall call this stage in the evolution 
of the psyche the elementary sensory psyche. It covers a 
long series of animals, and it is possible that certain high- 
er infusoria possess elementary sensitivity. 

We can say that with much greater confidence in rela- 
tion to such animals as certain worms, crustaceans, insects, 
and of course in relation to all vertebrates. 

Variability of behaviour in consequence of established 
new connections has been demonstrated in worms by many 
researchers. Annelids, for example, as the experiments of 
Copeland and Brown have shown, either do not react at 
all to being touched by a glass rod, or react negatively. 
When, however, the touch of the rod is associated with 
feeding, then the worm’s reaction alters: touching now 
evokes a positive reaction to food in it.* 

Changes of this kind can acquire a more complicated 


4 See: M. Copelad and F. Brown. Modification of Behavior in Neries 
virens. The Biological Bulletin, 1934, 67, 3. 
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character in crustaceans. When, for example, the abdom- 
inal part of a hermit crab is lightly stimulated mechanic- 
ally when it is in a shell, that will evoke certain move- 
ments init, as Ten Cate-Kazejewa’s work has shown. ° If, 
however, the stimulation is continued, the animal will quit 
the shell and run away. That fact is of little interest in it- 
self; what is interesting is the crab’s subsequent behaviour. 
If the experiment is systematically repeated, it turns out, 
the animal’s behaviour becomes different. Now it removes 
its abdomen from the shell at the first touch, but never 
deserts it and almost immediately takes up its former po- 
sition. The touch has now acquired a quite different mean- 
ing—it has become a signal for withdrawing the abdomen 
from the shell. 

The material basis for the development of animals’ activ- 
ity and sensitivity is understandably their anatomical 
organisation. The common path of changes in organisms 
with which evolution at the stage of elementary sensory 
psyche is linked, consists on the one hand in animals’ organs 
of sensitivity becoming more and more differentiated at that 
stage of evolution, and their numbers increasing; corres- 
pondingly their sensations are also differentiated. Cells 
irritable in relation to light in lower animals, are scattered 
over the whole surface of the body so that these animals 
can have only very diffuse light sensitivity. 

Light-sensitive cells are gathered together al the an- 
terior end of the body later, for the first time, in worms 
(Fig. 14, A), and, on becoming concentrated acquire the 
form of plates(B); these organs already provide a possibil- 


Fig. 14. Scheme of light-sensory structures of various types (after 
Buddenbrock) 


5 See: Ten Cate-Kazejewa. Quelques observations sur les Bernards 
Vhermites (Paqurus arroser), Archives Néerlandaises de physiologie de 
lL’homme et des animaux, 1934, 19, 4: 507-508. 
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ity of quite precise orientation in the direction of light. 
Finally, at an even higher stage of evolution (molluscs), 
an internal spherical light-sensitive cavity arises through 
bending of these plates, that operates like a camera lucida 
(C) that enables the movement of objecls lo be perceived. 

On the other hand organs of locomotion are also evolved, 
organs of animals’ external motion. Their evolution 
occurs specially noticeably in connection with the follow- 
ing two main alterations: on the one hand in connection 
with the transition to life in a terrestrial environment, 
and on the other hand, in hydrobionts (animals living in 
an aquatic environment) in connection with transition to 
active pursuit of prey. 

Along with development of organs of sensitivity and 
organs of locomolion, an organ of connection and co-ordi- 
nation of processes—a nervous system—also evolves. 

Originally the nervous system is a simple network the 
fibres of which running in various directions unite sensitive 
cells located on the surface directly with the animal’s cont- 
raclile tissue. This type of nervous system is not found 
in contemporary species. In jelly-fish or medusae the nerve 
net leading from sensory cells is connected with muscular 
tissue already by means of motor nerve cells. 

In such a reticular nervous system excitation is diffuse- 
ly transmitted; the nerve fibres forming the network have 
two-directional conductivity, and inhibitory processes do 
not apparently exist. The next step in the evolution of the 
nerve system is represented in the differentiation of neu- 
rons that form central ganglia (nerve junctions). Along 
one line of evolution (among echinoderms) the nerve gang- 
lia form an apipharangeal ring with nerve columns run- 
ning off from it. This is already a nerve centre that enables 
relatively very complexly co-ordinated movements to be 
performed, such as a starfish’s movements to open the shells 
of bivalves. Along two other major lines of evolution (from 
the primitive worms to crustaceans and spiders, and from 
primitive worms to insects) a more massive anterior (ce- 
rebral) ganglion becomes formed which subordinates the 
working of lower-lying ganglia to itself (see Figs. 15-17). 

The origin of this type of nervous system is conditioned 
by differentiation of a leading organ along with other 
sense organs, which thus becomes the main organ mediat- 
ing the organism’s vital activity. 
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Fig. 15. Reticular nervous system 
of a medusa. 


The evolution of such a 
ganglial nervous system took 
the direction of increasing 
differentiation, which was as- 
sociated with segmentation 
of the animal’s body. 

The change of activity 
within this stage of evolu- 
tion consisted in its ever 
greater complication, which 
occurred along with the evolu- 
tion of animals’ organs of 
perception and action and 
nervous system. Both the 
general type of structure of 
activity, however, and _ the 
general type of reflection 


of the environment did not aller greatly throughout 
this stage of evolution. Activity is stimulated and con- 
trolled by the reflection of a number of separate properties; 
the perception of reality is consequently never perception 
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Fig. 16. Nervous system of 
a starfish. 
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Fig. I7. Nervous system 
of an insect. 
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of the wholeness of things. In the least organised animals 
(e.g. worms) activity is always stimulated by the effect of 
one property of some sort, so that, for example, a characte- 
ristic feature of their search for food is that it is always 
made (as Wagner says) ‘by means of some one sense organ, 
without the assistance of other sense organs: touch, more 
rarely smell or vision, but always only one of them’.° 

The complicating of activity within the limits of this 
common type takes two main directions, ene of which is 
most clearly expressed in the line of evolution leading from 
worms to insects and spiders. It is manifested in the activ- 
ity of animals acquiring the character of sometimes very 
long chains consisting of a great number of reactions cor- 
responding to separate consecutive influence. A vivid exam- 
ple is the often cited behaviour of the larva known as the 
ant lion. 

The ant lion buries itself in sand just so deep that grains 
of sand begin to touch the surface of its head, which causes a 
jerking backthrusting of the head and anterior part of the body 
that throws the sand upward. As a result a funnel of regular 
shape is formed in the sand at the centre of which the ant 
lion’s head juts out. When an ant gets into the funnel it 


Fig. IS. Funnel-shaped sandholes of the ant lion (after Doflein).% 


BV. A. Wagner. Vosniknovenie i razvitie psikhicheskikh sposob- 


nostei, No. 8, 1928, p 4. 
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inevitably causes a few grains of sand to slide down. These, 
falling on the ant lion’s head, trigger off the ‘throwing’ reflex 
described. Some of the sand thrown up hits the ant, which 
slides down to the bottom of the funnel with the falling sand. 
Then, as soon as the ant touches the jaws of the ant lion, 
they shut on it and the victim is sucked dry (See Fig. 18, 
after Doflein, simplified). 

The mechanism of this activity is one of elementary re- 
flexes—innate unconditioned and conditioned. 

Aclivity of this kind is particularly characteristic of 
insects in which it attains its highest degree of develop- 
ment. This line of the complicating of activity is not prog- 
ressive and does not lead to its subsequent qualitative al- 
teration. 

The other line followed by the complicating of activity 
and sensitivity, on the contrary, is progressive. It leads 
to a change in the structure of the activity itself and on 
that basis to the rise of a new form of reflection of the en- 
vironment characterised by an already higher, second stage 
in the evolution of animals’ psyche, namely that of the 
perceptive psyche. This progressive trend is linked with 
the progressive line of biological evolution (from wormlike 
animals to primitive chordates and then to vertebrates). 

The complicating of animals’ activity and sensitivity 
is expressed here in their behaviour being governed by a 
combination of many simultaneous influences. Examples 
can be drawn from the behaviour of fish. A marked contra- 
diction is distinctly observable in them between an already 
relatively very complex content of processes of activity 
and a high development of separate functions on the one hand, 
and a still primitive structure of this activity on the other 
hand. 

Let us turn again to special experiments. 

In an isolated aquarium in which live two young Ameri- 
can catfish, a white cheesecloth partition is fixed that does 
not stretch as far as one of the walls, so that there is a free 
space between it and the wall. 

When the fish, which usually keep together, are in a 
certain end of the aquarium (always the same one), a bit of 
meat is dropped to the bottom of the other end. Attracted 
by the spreading flavour of meat the fish make directly for 
it along the very bottom. In doing so they come up against 
the gauze partition; having approached to within a few mil- 
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Fig. 19. Scheme of experiments with fish (afler Zaporozhets and 
Dimanstein). 


limetres of it, they remain for a moment seeming to regard 
it, and then swim along it from one side to the other, until 
by chance they find themselves opposite the gap at the side, 
through which they can penetrate into the part of the aqua- 
rium where the meat is. 

The fish’s observed behaviour is due to two main in- 
fluences. It is excited by the scent of meat and develops in the 
direction of this main, dominant influence. On the other hand 
the fish perceive (visually) a barrier, so that their move- 
ment toward the spreading scent takes on a complicated, 
zigzag character (see Fig. 19, A). This is not, however, a 
simple chain of movements: at first there is a reaction to the 
stretched gauze and then a reaction to the scent. There is 
also no simple merging of these two influences giving rise 
to a resultant movement. It is complexly co-ordinated act- 
ivity in which a two-fold content can be objectively dis- 
tinguished: (1) a definite direction of activity leading to 
an appropriate result (this content arises under the influence of 
the scent, which has the biological sense of food for the ani- 
mal); (2) turning movements proper (the content of which 
is associated with a definite influence—the barrier—but 
this influence is distinguished from the effect of the smell 
of food, and cannot independently excite the animal’s act- 
ivity; the gauze in itself does not cause any reaction in the 
fish). This second effect is not associated with an object 
that excites activity and toward which it is directed, but 
with the conditions in which this object is presented. This 
is an objective difference between the two elfects and is 
their objective relationship. Is the objective relationship, 
however, reflected in the activity of the fish being studied? 
Does it also operate differently for the fish? Does the one 
operate as associated with the object, i.e. with what stim- 
ulates activity? And the second as relating to the condi- 
tions of the activity, in general as an other? 

To answer that let us continue with the experiment. 

As the experiments in feeding the fish in the presence 
of a barrier on their path to the food continued, there is 
a kind of gradual ‘melting away’ of surplus movements so 
that finally the fish immediately move toward the gap be- 
tween the gauze and the wall of the tank, and then to the 
food (Fig. 19, B). 

Let us now pass to the second part of the experiment. 
In it we remove the barrier before feeding the fish. Although 
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it was located quite close to the initial point of the fish’s 
movement, so that they could not help noticing its absence 
in spite of their relatively weak vision, nevertheless the 
fish fully followed the roundabout path, i. e. moved as they 
would if the barrier had been in place (Fig. 19, C). Sub- 
sequently their path straightened, of course, as is shown by 
Fig. 19, EZ, but that happened only gradually. 

Thus the effect governing the roundabout movement was 
firmly associated in the studied fish with the effect of the 
food itself, with its smell. That means that it was perceived 
by the fish right from the start continuously with the 
smell of food, and not as a component of another ‘node’ of 
interconnected properties, i. e. the property of another thing. 

Thus, as the result of a gradual complicating of animals’ 
activity and sensitivity, we observe the rise of a developed 
non-conformity, a contradiction in their behaviour. In the 
activity of fish (and seemingly of certain other vertebrates) 
a content is already observed such as objectively corresponds 
to the influencing conditions; for the animal itself this 
content is associated with the influences in relation to which 
its activity as a whole is directed. In other words animals’ 
activity is governed in fact by an influence already coming 
from separate things (food, a barrier), while the reflection 
of reality remains a reflection in them of the aggregate of 
its different properties. 

During subsequent evolution this non-conformity was re- 
solved through a change in the leading form of reflection 
and a further restructuring of the animals’ general type of 
activity; there was a transition to a new, higher stage of 
development of reflection. 

Before we start lo examine this new stage, however, we 
must first dwell on yet another special problem that arises 
in connection with the general issue of the variability of 
animals’ activity and sensitivity. 

This is the matter of so-called instincts, i. e. of innate, 
unconditioned reflex behaviour and of behaviour that is 
altered by the effect of an animal’s external conditions of 
existence, and by its individual experience. 

Views that link the successive stages in the evolution 
of the psyche with these different mechanisms of animals’ 
adaptation to their environment are very common in psy- 
chology. The lowest stage in the evolution of the psyche 
is pictured, from this point of view, for instance, as beha- 
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viour based on animals’ so-called tropisms or instincts; higher 
stages of evolution are formed by individually alterable 
behaviour, i. e. behaviour built on conditioned reflexes. 

These views are based on the indisputable fact that the 
higher we go up the ladder of biological evolution, the 
more and more perfected is animals’ adaptation to variabil- 
ity of the environment, the more dynamic their activity be- 
comes, and the easier it is for animals to ‘learn’. The con- 
crete understanding of the development of animals’ beha- 
viour, however, advanced by the holders of this point of 
view, is extremely simplified and is, in essence, incorrect. 

First of all, there is no foundation for counterposing, 
as different genetic stages of behaviour, (a) inherited beha- 
viour, allegedly unalterable by external influences, and (b) 
behaviour built up in the course of an animal’s individual 
development, in the course of its individual adaptation. 
‘Individual adaptation’, Pavlov said, ‘exists throughout 
the animal world.’’ 

The counterposing of innate and individually adapted 
behaviour came about, on the one hand, from incorrect 
reduction of the mechanisms of animals’ behaviour to its 
innate mechanisms, and on the other hand from the old, 
idealist understanding of the term ‘instinct’. 

Tropism is usually considered the simplest form of in- 
nate behaviour. The theory of tropisms in relation to ani- 
mals was developed by Loeb. According to him a tropism 
is a forced, automatic movement caused by a dissimilarity 
of physico-chemical processes in the symmetrical parts of 
an organism as a consequence of the one-sidedness of 
influences affecting it.® 

An example of this forced and invariable movement is 
the growth of the roots of a plant, which is always down- 
ward no matter in what position we place the plant. Simi- 
lar phenomena can also be observed in animals; it does not 
follow from that, however, that the activity of these animals 
boils down to a mechanism of tropisms and that it is not 
plastic, altering through the effect of experience. 

We know, for example, that most Daphnia possess posi- 


71. P. Pavlov. Polnoe sobranie trudov, Vol. 3 (Izd-vo AN SSSR, 
Moscow-Leningrad, 1949), p 415. 

®& See: Jacques J.oeb. Forced Movements, Tropisms, and Animal 
Conduct (Lippincott Co., Philadelphia, 1918). 


169 


tive phototropism, i.e. that they perform forced move- 
ments toward light. The behaviour of Daphnia, however, 
as the special experiments of Blees® and of Soviet workers 
(Leontyev and Basin) have shown, in no way resembles the 
‘behaviour’ of plant roots. 

Blees’s experiments were made as follows. 

A small, flat aquarium, illuminated from one side only, 
was used. A glass tube, bent at a rigth angle, was fixed in 
the centre of the tank so that one end lay horizontal under 
the water and the other end projected vertically out of the 
water (Fig. 20). 

At the start of the ex- 
periments the horizontal 
limb pointed toward the 
illuminated wall of the 
tank, i. e. toward the 
light source (positioned 
as shown in Fig. 20). 

Water fleas (Daphnia) 
were pipetted and put 
into the tube; they quick- 
ly passed down the vert- 
ical part to the bend 
and began at once to mo- 
Fig. 20. Set-up for experiments with Y® along the horizontal 
water fleas (Daphnia) (after Blees). limb toward the light. On 

emerging from the tube 
they then swam freely to the illuminated wall of the tank. 
Their behaviour thus remained strictly controlled by the 
effect of light. 

In the next. experiments the tube was rotated by 45° from 
the direction of the light (as shown by the dotted lines in 
Fig. 20). 

In these conditions the water fleas came out of the tube 
as before but more slowly. 

That fact is also easily explainable from the angle of 
tropism. It can be supposed that we have a summation of 
two directions here, the influence of the light and the influ- 


9 See: G.H.T. Blees. Phototropisme et expériences chez la daph- 
nie. Archives Néerlandaise de physiologie de l’homme et des animauz, 


8, 1919, 3. 
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ence of the wall of the tube, obstructing direct movement, 
and now pointing a bit to one side. The summation of these 
two directions is also expressed in the fleas’ slow passage 
through the tube. Repetition of these experiments, however, 
demonstrated that the fleas’ passage through the tube was 
quicker and quicker, until finally it was close to the speed 
needed to negotiate the tube when it pointed directly to the 
light. A certain training was consequently observed in 
Daphnia, i.e. their behaviour was gradually adapted to 
the given conditions. 

In the next experiments the tube was turned to 90°, then 
to 135°, und finally to 180°. In all these positions the wa- 
ter fleas also gradually learned to pass quite quickly out 


Fig. 21. Variability of the behaviour of Daphnia: I — Blees’s experi- 
ment (Blees, 1919); 11 — experiments of Leontyev, Basin, and So- 
lomakha, 1933-1943). 
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of it, although they were forced in the last two cases to 
move away from the light in a direction opposite to their 
tropism (Fig. 21). 

That fact can also be shown at first glance not to con- 
tradict the ‘forced character’ of phototropism in Daphnia; 
it can be supposed that their positive tropism is converted 
into negative tropism by an influence unknown to us. That 
supposition, however, is refuted by the fact that after emerg- 
ing from the tube the fleas again moved toward the light. 

Thus, as follows from the facts adduced, the behaviour 
of water fleas by no means consists in machine-like, forced 
movements or tropisms. The tropisms of animals are not 
elements of a wholly mechanical behaviour, but mechanisms 
of elementary behaviour processes, behaviour that is always 
plastic and capable of being reorganised in accordance with 
the environment’s changing conditions. 

Another concept with which the notion of animals’ in- 
nate, rigorously fixed behaviour is linked in psychology is 
that of instinct. There are various views about what consli- 
{utes an instinct. The most common is the idea of instinct- 
ive behaviour as behaviour that is inherited and does not 
require learning of any kind, behaviour that is performed 
through the effect of certain stimuli and always in a certain 
way, and that is completely identical in all members of a 
given species. It is therefore ‘blind’ and does not take into 
account the features of the individual animal’s external 
conditions, and is capable of being altered only in the long 
run of biological evolution. That is the view of instinct held, 
for example, by the famous naturalist Fabre.1° 

In fact, we can guile definitely distinguish, in most 
highly developed animais, between processes, on the one 
band, such as are manifeslalions of consolidated behaviour 
built up during the species’ history and inherited (e. g. 
the innale ‘ability’ of certain insects to build honeycomb), 
and on the other hand, such as arise during animals’ 
‘learning’ (e. g. bees’ learning to choose correctly a feeding 
dish of syrup marked by a figure of a certain shape). 

As the findings of numerous investigations have shown, 
however, it is impossible to counterpose species behaviour 
and individually developed behaviour at even the lowest 


oi) see: J. 1. Fabre. Souvenirs entomologigues (Delagrave, Paris, 
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stages of the evolution of animals. Animals’ behaviour is, 
of course, also species behaviour, but it is at the same time 
very plastic. 

Rigorously fixed instinctive behaviour is thus by no means 
the initial stage in the development of animals’ behaviour. 
That is the first point. 

The second point is that there is also no instinctive be- 
haviour in animals’ activity at higher stages of evolution 
such as is unalterable by the effect of an animal’s individ- 
ual living conditions. That means, strictly speaking, that 
there is no behaviour in general that is fixed once and for 
all, and that follows only a ready-made pattern laid down in 
advance in the animal itself. The notion of such behaviour 
in animals is the result of insufficiently thorough analysis 
of the facts. An example is one of the experiments performed 
by Fabre, which was later refined. 

In order to demonstrate that instinctive behaviour cor- 
responds only to strictly defined conditions of the life of 
a species and is incapable of being adapted to new unusual 
conditions, Fabre mounted the following experiment with 
solitary bees. These bees, when first emerging from the nest, 
gnaw through the solid mass that encases them. 

Fabre covered one group of nests with paper so that it 
lay directly on the nest itself, while he covered another 
group with a cone made of exactly the same paper placed 
so that its walls were a little way from the nest. The bees that 
emerged from the nests of the first group, it proved, gnawed 
through the wall of the nest covering them and also through 
the paper and emerged into freedom. The bees emerging from 
the nests of the second group also gnawed through the wall 
of the nest, but could not gnaw through the wall of the pa- 
per cone separated by a certain space from the nest, 
and so proved doomed to die. He concluded from the experi- 
ment that the insect could only continue the instinctive 
act of gnawing to get out of the nest for a little while but 
are unable to recommence it on encountering a second bar- 
rier, however insignificant the latter, i.e. that instinctive 
behaviour can only be performed according to a previously 
developed stereotyped sequence, completely blindly. 

Fabre’s experiment, however, was unconvincing. He did 
not analyse the bees’ behaviour sufficiently in the situa- 
tions created by him. It subsequently was discovered that 
in the second case the bees were in a trap not because they 
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could not adapt their behaviour to the second existence of 
a barrier unusual in normal circumstances (the second paper 
wall around the nest), but simply because by virtue of the 
structure of their jaws they could not get a grip on the smooth 
surface of the paper, allhough they tried to do so. Other 
experiments demonstrated that if a glass tube was placed 
opposite the exit from the nest and closed with clay at the 
other end, the insect, after gnawing through the wall of 
the nest, continued along the tube and on encountering the 
second barrier, the clay cork, gnawed through it. The act 
of gnawing in bees can consequently be recommenced in 
case of necessity, which means that their instinctive beha- 
viour is not wholly subordinated to a previously estab- 
lished sequence of its constituent acts. 

Detailed study of species innate behaviour (in solitary 
wasps, spiders, drayfish, fish, and other animals) thus in- 
dicates that it in no way consists of unalterable chains of 
movements fixed by heredity, the individual links of which 
automatically follow one after the other, but that each of 
these links is evoked by certain sensory signals, so that the 
behaviour as a whole is always governed by the given actual 
conditions and can be altered considerably.'! 

Even more obvious is the fact that animals’ so-called 
individual behaviour is shaped in turn on the basis of spe- 
cies instinctive behaviour and cannot otherwise arise. This 
means that just as there is no behaviour completely performed 
by innate movements that are unalterable by the influence 
of externally operative effects, so there are also no habits 
or conditioned reflexes that do not depend on innate moments. 
Both types of behaviour should therefore not be counterposed 
to one another in any way. We can only affirm that innate 
mechanisms play a greater role in some animals and mechan- 
isms of individual experience in others. This difference, how- 
ever, also does not reflect the real stadial character of the evo- 
lution of the psyche in the animal world. Rather it indicates 
a peculiarity characteristic of different lines of animal evo- 
lution. Innate behaviour is most clearly manifested, for in- 
stance, in insects, which are known to be located on a side 
branch of evolution. 

A difference in the type of mechanisms that implement 
animals’ adaptation to changes in the environment thus 


— 


11 See: E. Rabaud. Art. cit. 
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cannot serve as the sole criterion of the evolution of their 
psyche. [t is not only in what main way animals’ behaviour 
is altered that is important but primarily what its content 
itself and inner structure are and what are the forms of 
reflecting reality that are naturally associated with them. 


2. The Stage 
of the Perceptive Psyche 


The next stage after that of the elementary sensory psyche, 
the second stage of evolution, can be called that of the per- 
ceptive psyche. It has the capacity to reflect external, 
objective reality already in the form of a reflection of things 
rather than in the form of separate elementary sensations 
evoked by separate properties or a combination of proper- 
ties. 

The transition to this stage in the evolution of the psyche 
is associated with a change inthe structure of animals’ acti- 
vity already prepared for in the preceding stage. This change 
consists in the content of this activity already mentioned 
above, which is objectively related to the conditions in 
which the object is objectively given in the environment, 
rather than to the object itself toward which the animal’s 
activity is directed, now being distinguished. This content 
is no longer associated with what excites the activity as a 
whole but responds to the special influences that evoke it. 

When a mammal is separated from food by an obstacle, it 
will, of course, go around it. That means that, as in the be- 
haviour of the fish described above in conditions of an 
obstructed tank, we can distinguish a certain content in its 
activity relating objectively to the barrier, which repre- 
sents one of the external conditions in which the given act- 
ivity takes place, rather than to the food itself toward 
which it is directed. Between the activity of fish described 
and that of mammals, however, there is a great difference, 
which is expressed in this, that while the content of the 
fish’s activity (roundabout movements) was retained after 
removal of the barrier and disappeared only gradually, high- 
er animals usually make directly for the food in such a case. 
This means that the influence to which mammals’ activity 
is directed no longer merges with influences from the barrier 
in them, but both operale separately from one another for 
them. The direction and end result of the activily depends 
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on the former, while the way it is done, i. e. the mode in 
which it is performed (e.g. by going around the obstacle) 
depends on the latter. This special make-up or aspect of 
activity, which corresponds to the conditions in which the 
object exciting it is presented, we shall call operation. 

It is this distinguishing of operations in activity that 
indicates that properties affecting an animal, which previous- 
ly seemed to be all of a muchness to it, begin to fall into 
groups: on the one hand interconnected properties emerge 
that characterise the object to which the activity is directed, 
while on the other hand properties emerge of objects that 
determine the mode of the activity itself, i. e. the operation. 
Whereas differentiation of the affecting properties was linked 
at the stage of the elementary sensory psyche with their 
simple uniting around the dominant stimulus, the integ- 
rating of the affective properties into a single integral 
image, and their unification as the properties of one and 
the same thing now arise for the first time. The surrounding 
reality is now reflected by the animal in the form of more or 
less separated images of separate things. 

The majority of now existing vertebrates are at various 
levels of the stage of the perceptive psyche. The transition 
to this stage was seemingly linked with the passage of ver- 
tebrates to a terrestrial mode of life. 

The rise and development of a perceptive psyche in ani- 
mals were governed by several essential anatomical and 
physiological changes. The main one was the development 
and change of role of distant sense organs (i.e. ones operating 
at a distance), primarily of vision. Their development was 
expressed in an alteration both of their significance in the 
general system of activity and in the form of their anatomical 
interconnections with the central nervous apparatus. Whereas 
differentiation of sense organs in the preceding stage of 
evolution had led to the singling out of dominant organs 
among them, among vertebrates the leading organs more 
and more became those that integrate external influences. 
That became possible because of the simultaneously occur- 
ring restructuring of the central nervous system and the 
formation of a forebrain, and then of a cerebral cortex (for 
the first time in reptiles). Originally (among fish, amphi- 
bians, and reptiles) the forebrain was a purely olfactory 
formation constituting a sort of continuation of their cent- 
ral olfactory apparatus. In subsequent evolution (among 
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Fig. 22. Olfactory region of the cerebral cortex of 
hedgehog. 
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23. Olfactory region of the cerebral cortex of 


Fig, 
a lower ape. 


mammals) the importance of the olfactory centres in the 
cerebral corlex was greatly reduced through the representa- 
tion of other sence organs. This is clearly scen when we com- 
pare the place occupied by the olfactory cortex, for example, 
in a hedgchog (Fig. 22) and a monkey (ig. 28). 


*  Forebrain 


lig. 24, The brain of a bird. 


Vision, on the contrary, 
whose ‘corticalisation’ oc- 
curred initially with the 
reptiles, occupies a rela- 
tively ever greater place 
in the cortex (see Fig. 24). 
In birds the eyes become 
the main receptor (Fig. 25). 
Vision also plays the main 
role in many higher mam- 
mals. 

The organs of external 
movement developed simul- 


taneously, i.e. animals’ ‘natural tools’ enabling them to per- 
form the complicated operations demanded by life in a terrest- 
rial environment (running, climbing, pursuing prey, over- 
coming obstacles, etc.). Animals’ motor functions were also 


Fig. 25. Gradual shifting of the visual centres in the cerebral cortex 
of vertebrates (after Monakov). Visual paths and centres of the brain — 
(a) of a frog, (b) of a reptile, (c) of a mammal; 1—the forebrain; 
2—the between-brain (diencephalon); 3—the midbrain; 4 — the 
cerebellum; 5—the medulla oblongata; 6—an eye. 
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more and more corticalised (i.e. transferred to the cortex 
of the brain), so that full development of operations proceed- 
ed in animals in connection with the evolution of the cortex. 

Thus, whereas the activity of lower vertebrates was still 
mainly linked with lower-lying centres (subcortical ganglia), 
it subsequently became more and more dependent on the 
cortex, changes in whose structure also reflect all its subse- 
quent evolution. 

Differentiation of the operations that characterise the 
stage of the perceptive psyche laid the basis for the evolu- 
tion of a new form of fixing animals’ experience, for fixing 
it in the form of motor habits in the narrow sense of the term. 

Any connections arising in individual experience are 
sometimes called habit. In that wide conception, however, 
the concept of habit becomes very blurred, embracing a vast 
circle of quite different processes, beginning with changes 
in the reactions of infusoria and ending with man’s compli- 
cated actions. In contrast to that, in no way justified 
broadening of the concept of habit, we shall call only fixed 
operations habits. 

That definition of habit coincides with the understanding 
of habits first advanced in Soviet psychology by Proto- 
popov, who demonstrated experimentally that motor habits 
are formed in animals from the motor elements of overcom- 
ing obstacles, and that the content of habits is determined 
by the character of the obstacle itself, while the stimulus 
(ie. main exciting influence) only afiects a habit dynamic- 
ally (the speed and firmness of its forming) and is not reflect- 
ed in its content.!? 

The motor elements forming part of the habits of animals 
may be different in character; they may be both species, 
innate movements and movements acquired in previous 
experience; finally they may be movements fixed in the 
course of the chance motor trial and error made by the 
animal during the formation of the given habit. 

Clearly expressed habitsin the proper sense are observed 
at first only in animals that have a cerebral cortex. The 
mechanism of the formation and fixing of systems of pre- 
cisely cortical conditioned nerve connections must there- 


12 See: V. P. Protopopov. Usloviya obrazovaniya motornykh na- 
vykov i ikh fiziologicheskaya kharakteristika (The Conditions for the 
Forming of Motor Habits and Their Physiological Characteristics), 
Kharkov-Kiev, 1935. 
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fore be considered the physiological base of the formation 
of habits. 

During the transition to the stage of perceptive psyche 
the sensory form of the fixing of experience also changes 
qualitatively. Sense representations arise for the first time 
in animals. 

The problem of the existence of representations in ani- 
mals is still a matter of dispute. A vast number of facts, 
however, convincingly indicate that animals have repre- 
sentations. 

Tinklepaugh’s experiments underlay systematic experl- 
mental study of this problem. He showed fruit to an animal 
(monkey) and then, behind a board, surreptitiously replaced 
it by lettuce, which is much less attractive. The animal was 
then allowed to move behind the partition; though finding 
lettuce there it nevertheless continued to look for the fruit 
previously seen.}* 

Similar experiments made with a fox by Voitonis and 
Kreknina yielded the same results. 

The observations on a dog described by Beritov are of 
great interest in this respect. In his experiments with 
conditioned reflexes, the dog was put in a certain spot and 
then given a conditioned signal in response to which it ran 
to a simultaneously uncovered feeding dish, and received 
food. During these experiments the following test was made: 
before the dog was brought into the laboratory, it was walk- 
ed to the far end of the corridor and shown food lying there, 
without however being signalled to take it. Then it was led 
back to the laboratory and given the conditioned signal. 
When it ran to the feeding dish, however, there was no food 
there. It proved, in these conditions, that the dog did not 
return as usual to its place but ran out into the corridor to 
the spot where it had previously seen food. 

Buytendijk and Fischel’s experiments with dogs were of 
a more specialised character. They were able to demonst- 


13 See: O. L. Tinklepaugh. An Experimental Study of Repre- 
sentative Factors in Monkeys. The Journal of Comparative Psychology, 
1928, 8, 3: 197-236. 

14 See: H. Yu. Voitonis, A. V. Kreknina. Data on the Compara- 
eC Study of Memory. In: Instinkty i navyki (Moscow, 


15 See: I. S. Beritov. Reflex and Behaviour. In: Trudy biologiches- 
kogo sektora AN SSSR, Gruzinskoe otdelenie, Vol. 1, 1934. 
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rate experimentally that in contrast to lower vertebrate 
organisms (fish), a dog is oriented in reactions to a previous- 
ly experienced situation (a lure concealed from its sight) 
on the actual thing that it has been shown. 

Thus, together with a change in the structure of animals’ 
activity and a corresponding change in the form of their re- 
flection of reality there is also a restructuring of the func- 
tion of memory. Earlier, at the stage of elementary sensory 
psyche, this function was expressed in the motor sphere of 
animals in the form of a change, under the impact of extern- 
al influences, in movements associated with the influence 
affecting the animal, and in the sensory sphere in a reinfor- 
cement of the links between separate effects. Now, at this 
higher stage of evolution, the mnemonic function operates 
in the motor sphere in the form of motor habits, and in the 
sensory sphere in the form of a primitive, image memory. 

The processes of analysing and generalising the environ- 
ment affecting animals undergo even greater changes in the 
transition to the perceptive psyche. 

Already in the first stages of the evolution of the psyche 
processes of animals’ differentiation and uniting of separate 
effects can be observed. When, for example, an animal that 
earlier reacted identically to two different sounds, is put 
into a situation in which only one of these sounds will be 
associated with a biologically important effect, the other 
will gradually cease to evoke any reaction whatever in it. 
The sounds are differentiated from one another; the animal 
now reacts selectively. Conversely, when a whole number 
of different sounds are associated with one and the same bio- 
logically important effect, the animal will react identically 
to any one of them; they take on an identical biological mean- 
ing for it. There is a primitive generalising of them. Thus, 
within the stage of the elementary sensory psyche proc- 
esses both of differentiation and of generalisation of sep- 
arate influences and separate affective propertics by the 
animal are observed. In that respect it is important to note 
that these processes are not governed by an abstractly se- 
lected correlation of effects but depend on their role in the 
animal’s activity. Therefore, whether animals easily dilfer- 
entiate between various influences or not and generalise 
them or nol depends nol so much on their degree of objective 
similarity as on their concrete biological role. Bees, for 
instance, easily differentiate between forms similar to the 
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forms of a flower, but have difficulty in differentiating be- 
tween even clearly different abstract forms (triangles, 
squares, etc.). 

That position holds as well in subsequent stages of the 
evolution of the animal kingdom. Dogs, for example, react 
to even slight scents of animal origin, but do not react to 
plant smells and perfumes, etc. (Binet and Passy!*). In gen- 
eral, when a given odour acquires biological sense for a 
dog, it is capable of differentiating it very finely; the find- 
ings of special research indicate that a dog distinguishes 
in experimental conditions between odours of very dilute 
organic acids (one part in a million).?’ 

The main change in the processes of differentiation and 
generalisation during the transition to a perceptive psyche 
is expressed in the rise in animals of differentiation and 
generalisation of the images of things. 

The origin and evolution of a generalised reflection of 
things is already a much more complex problem, on which 
we must dwell specially. 

The image of a thing is not a simple sum of individual 
sensations or the mechanical product of many simultaneously 
operating properties belonging to objectively different things. 
If, for instance, we have two things of whatever sort A and 
B that possess properties a, b, c, d and m, n, o, p, then, for 
an image to arise, these separate affective properties must 
function as part of two separate entities (A and B), 1. e. they 
must be differentiated in precisely that respect. This means, 
also, that when the given influences are repeated among 
others, their previously differentiated unity must be per- 
ceptible as the thing itself. Given the inevitable variabil- 
ity of the environment, however, and of the conditions 
of perception itself this is only possible when the image of 
the thing arising is generalised. 

In the cases described we see dual interconnected pro- 
cesses: those of the transfer of operations from one con- 
crele situation to another, objectively similar to it, and 
those of the forming of a generalised image of a thing. The 
generalised image of the thing, in arising together with 
the shaping of an operation in relation to, and on the ba- 


16 Cited from If. Ilenning. Geruchsversuche am Hund. 
Zeitschrift fur Biologie, 1921, 70 (neue Folge 52) :1. 
17 H. Henning. Op. cit. 
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sis of, this thing, enables the operation to be transferred 
subsequently to a new situation; in this process the previous 
operation comes into a certain disharmony with the object 
conditions of activity through the changes in these condi- 
tions and therefore of necessity is altered and reorganised. 
The generalised image of the thing is correspondingly reor- 
ganised, made more precise, and absorbs the new content 
as it were, which in turn leads to the possibility of a further 
transfer of the operation to new object conditions calling 
for their ever fuller and more correctly generalised reflec- 
tion by the animal. 

Perception is thus still fully included here in the ani- 
mal’s external motor operations. Generalisation and diffe- 
rentiation, synthesis and analysis take place in a single pro- 
cess. 

The evolution of operations and generalised perception 
of the surrounding external reality finds its reflection in 
a further complicating of the cerebral cortex. There is fur- 
ther differentiation of the integrative fields, which occupy 
an ever bigger place in the cortex (see Fig. 26). 

The function of these higher integrative fields is, as their 
name implies, precisely to integrate separate influences. 


Fig. 26. The cerebral cortex of a rabbit, lower ape, and man. Hatched 
zones—projection fields; unhatched zones—integrative ficld. There 
is a marked relative increase in the unhatched areas (integrative 
fields) as we pass to higher stages of development (alter von Economo). 
(Note: the drawings are not to scale.) 


3. The Stage 
of Intellect 


The psyche of most mammals remains at the stage of the 
perceptive psyche, but the most highly organised mammals 
have risen to an even higher stage of evolution. 


This new, higher stage is normally called the stage of 
intellect (or ‘manual thinking’). 

The intellect of animals, of course, is not quite the same 
as human reason; as we shall sec, there is an immense qual- 
itative difference between them. 

The stage of intellect is characterised by very complex 
activity and just as complex forms of reflecting reality. 
Therefore, before we deal with Lhe conditions for the passage 
to this stage, we must describe the activity of animals that 
are at this stage of evolution in its external expression. 

The intellectual behaviour of the most highly developed 
animals—the anthropoid apes—was first systematically stu- 
died in the experiments carried out by Kohler. 

These experiments followed this pattern. 

The apes (chimpanzees) were housed in a cage. Outside 
the cage, just far enough away that the ape’s arm could 
not reach it, bait was placed (bananas, oranges, etc.). Inside 
the cage there was a stick. The ape, attracted by the bait, 
could only bring it closer to itself in one way, by using 
the stick. How did the ape behave in this situation? As it 
happened, it first began to try and snatch the bait directly 
with its hand. The attempts were unsuccessful. The ape’s ac- 
tivity seemed to fade for a lime. It turned away from the 
bait and stopped its attempts. Then activily was resumed, 
but now took another path. Withoul trying to grab the 
fruit directly by its hand, the ape picked up the stick, thrust 
it toward the fruit, touched it, drew the slick back, again 
thrust it out and again drew it back, with the result that 
the fruit was drawn closer and the ape snatched it up. The 
problem was solved. 

The many other problems set anthropoid apes have been 
built on the same principle; their solution also required the 
adoption of a mode of activity such as could not be formed 
during solution of the problem sect. For example, bananas 
were hung from the upper lattice of the enclosure where 
the apes were kept, out of their direct reach. Nearby was 
an empty box. The only possible way of reaching the ba- 
nanas in this case was lo drag the box over to the spot above 
which the bananas hung, and to use it as a stand. Obser- 
vations showed that apes solved this problem without no- 
ticeable preliminary learning. 

Thus, while operations are formed slowly at a lower stage 
of evolution, by way of many trials during which suc- 
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cessful movements are gradually fixed, and other, unnec- 
essary movements are gradually inhibited, and fade out, 
in the case of apes we observe first a period of complete fai- 
lure—many attempts not leading to accomplishment of the 
activity, and then suddenly, as it were, the finding of an 
operation that almost immediately leads to success. That 
is the first characteristic feature of the intellectual activity 
of animals. 

A second characteristic feature is that when an expcri- 
ment is repeated once more, the operation concerned is 
reproduced, in spite of its having been performed only once, 
i.e. the ape solves a similar problem already without any 
preliminary trials. 

A third feature of this activity is that the solution found 
for a problem is very easily transferred by the ape to other 
conditions only similar to those in which the given solu- 
tion was first found. If an ape, for example, has solved the 
problem of bringing fruit closer to it by means of a stick, 
it proves that, if it is now deprived of the stick, it easily 
employs some other suitable object in place of it. If the 
position of the fruit is altered in relation to the cage, or 
if the situation is altered slightly in general, the animal all 
the same finds the necessary solution. The solution, i.e. 
the operation, is transferred to another situation and adapt- 
ed to this new situation, rather different to the first one. 

We must note one group of facts among the many ob- 
tained in experimental research with anthropoid apes, which 
has a certain qualitative peculiarity. These facts show that 
anthropoid apes are capable of uniting two different ope- 
rations into a single activity. 

For example, bait is placed outside the cage in which 
(he animal is housed, at a certain distance from it. Rather 
nearer to the cage but also beyond the animal’s reach is a 
long stick. Another shorter stick that can reach the long 
one but not the bait is put into the cage. To solve this prob- 
lem the ape must first pick up the short stick, draw the 
long stick to itself, and then pull the bait to it with the 
long stick (see Fig. 27). Apes usually cope with such ‘two- 
phase’ tasks without special difficulty. So a fourth feature 
of intellectual activity consists in a capacity to solve two- 
phase tasks. 

Subsequent experiments by other researchers have shown 
that these characteristic features are preserved as well in 
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Fig. 27. Scheme of a two-phase problem. 


the more complicated behaviour of anthropoid apes (La- 
dygina-Kots and Vatsuro).}° 

An example of the solution of a very complicated task 
by an anthropoid ape is the following experiment (Fig. 
28). In the enclosure where the apes lived a box was set one 
side of which was a cage while the other side had a narrow, 
longitudinal slit. Fruit was put near the back of this box, 
clearly visible both through the bars at the front, and 
through the slit behind. The bait was too far away from 
the bars for the ape to reach it. It was also impossible to 
reach the bait from the rear wall itself because the slit was 
too narrow to admit the ape’s arm. A strong stake was 
driven into the ground near the rear wall, and a stick fas- 
tened to it by a not very long chain. 

The solution of this problem consisted in pushing the 
stick through the slit in the rear wall and shoving the fruit 
forward to the front bars, through which it could then be 
pulled out simply by the hand. 

How did the ape behave in this situalion? On coming up 
lo the cage and noticing the fruit, it first tried to reach 
it through the bars. Then it went round the box and looked 
at the fruit through the slit at the back. It tried to pull 
the frnil through the slit by means of the stick, bul that 


18 Sec: N.N. J.adygina-Kots. Jssledovanie poznavatel’nykh — spo- 
sobnostei shimpanze (Research into the Cognitive Faculties of Chim- 
panzees), Moscow, 1928. 
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Fig. 28. Scheme of a complex problem. 


was impossible. Finally, the animal pushed the fruit away 
with the stick, and went round the box so as to pull it out 
through the bars. 

How were all these complicated operations, observed in 
the experiments described, formed? Did they really origi- 
nate suddenly without any preliminary preparation, as 
it seemed from the first outward impression? Or were they 
built up in the main in the same way as in the preceding 
stage of evolution, i.e. through gradual, albeit much faster, 
selection and fixing of movements leading to success? 

The answer to that is clear from an experiment described 
by French workers, which was carried out as follows. An 
anthropoid ape was housed in a cage. A small box was fixed 
on the outside of the bars with an opening on the side oppo- 
site the bars. An orange was put close to the wall of the box. 
To get it in this situation the animal had to knock it out 
of the box by a blow. Since such a blow could be made acci- 
dentally, the researchers adopted the following clever de- 
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vice in order to avoid such a possibility. They fastened a 
fine-meshed net above the box, with a mesh being so fine 
that the ape could only poke a finger through it; the height of 
the box was socalculated that the ape, while able to touch the 
orange, could not hit it with force. Each touch could there- 
fore only move the fruit a few centimetres forward. Chance 
was thus excluded from the solution. On the other hand 
this gave a possibilily of studying exactly how the fruit 
was knocked out. Would the ape move the orange anyhow, 
so that ils path would be built up from separate displace- 
ments that would accidentally take it to the edge of the 
box? Or would it guide the fruit by the shortest path to 
the exit from the box, i.e. would its action be built up of 
movements directed in a definite way rather than from 
chance ones? The animal ilself gave the best answer to the 
question posed. Because the business of gradually shifting 
the orange took much time, and apparently tired the ani- 
mal, it already, half-way through impatiently made a 
searching movement of the arm, i.e. tried to grab the fruit; 
having discovered that it was impossible to do so, it again 
began slowly pushing it until the orange was within range 
of its hand.!® 

Kohler considered that the main attribute distinguish- 
ing the behaviour of these animals from that of other mem- 
bers of the animal kingdom, and which brought it closest 
to the behaviour of man, was precisely that their operations 
were not shaped gradually through trial and error but arose 
suddenly, independently of previous experience, by insight 
as it were.*° A second attribute of intellectua) behaviour, 
derived from the first, he considered to be a capacity to 
remember the found solution ‘once and for all’, and to trans- 
fer it broadly to other conditions similar to the original ones. 
As regards the fact of apes’ solving two-phase problems, 
Kohler and others following him consider that a combina- 
tion of two moments underlies it: the animal’s ‘insight’ 
and the transfer of a solution earlier found. They thus did 
not consider this fact to have any fundamental significance. 


14 See: P. Guillaume, I. Meyerson. Recherches sur l’usage de 1’ins- 
trument chez les singes. Journal de psychologie normale et pathologi- 
que, 1930, 3/4: 177-236. 

“0 See: W. Kohler. The Mentality of Apes (Routlege & Kegan Paul, 
London, 1925; Penguin Books, London, 1957), pp 219, 265. 
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From that point of view, it is sufficient to explain the 
main fact, i.e. the fact of an animal’s sudden finding of a 
way to solve the first, initial problem, in order to under- 
stand the whole peculiarity of apes’ intellectual ac- 
tivity. 

Kohler tried to explain this by anthropoid apes’ having 
a faculty of correlating separate things, distinguishable 
from one another, in perception, so that they were perceived 
as part of a single ‘integral situation’ (Gestalt). 

This property of perception itself, its structured charac- 
ter, is only a partial case, in -Kéhler’s view, expressing 
the general ‘Gestalt principle’ that allegedly underlies not 
only the psyche of animals and man and their vital activi- 
ty, but also the whole physical world. 

From this point of view the ‘Gestalt principle’ can serve 
as an explanatory principle, but itself is then inexplicable 
and does not require explanation. The attempt to bring 
out the essence of intellect starting from this idealist ‘Ges- 
talt theory’ is, it goes without saying, unsound. Quite 
clearly it is not sufficient to enlist the structured character 
of perception to explain the peculiarity of higher animals’ 
behaviour. For, from the standpoint of the adherents of the 
‘Gestalt principle’, structured perception is not only pe- 
culiar to the higher apes but is also peculiar to much less 
developed animals; intelligent behaviour, however, is not 
observed in the latter. 

This explanation is also unsatisfactory from another as- 
pect. By stressing the suddenness of the intellectual solu- 
tion and isolating that fact from the content of an animal’s 
experience, Kohler left a whole number of circumstances 
out of account that characterise the behaviour of apes in 
their natural environment. 

Biihler, it seems, was the first to draw attention to the 
fact that there is something in common between an ape’s 
drawing a fruit to itself by means of a stick, and pulling 
a fruit growing on a tree to itself by means of a branch. 
Attention was then drawn to the fact that the roundabout 
path observed in apes could also be explained by the fact 
that these animals, living in forests and passing from one 
tree to another, must constantly ‘orient themselves’ to the 
route in advance, or else they would find themselves in an 
impasse of the natural labyrinth formed by the trees. It 
is not accidental, therefore, that apes display a developed 


189 


faculty for solving problems in a ‘roundabout 
way ’.7! 

The idea thal the explanation of apes’ intellectual be- 
haviour must be sought above all in its link with their nor- 
mal species behaviour in their natural environment has been 
expressed more and more definitely of late in the works of 
psychologists and physiologists. 

From that point of view an intellectual ‘solution’ is 
nothing more than the application in new conditions of 
a mode of activity phylogenetically developed. This trans- 
fer of a mode of action differs from the ordinary transfer 
of operations in other animals only in happening within 
wider limits. 

Thus, according to this conception of the intellectual 
behaviour of apes, its main attributes distinguished by 
Kohler must be correlated with one another in the opposite 
order. Its special character (suddenness) must not be ex- 
plained by the transfer of a found solution, but on the con- 
trary the sudden solution of an experimental problem must 
itself be understood as the result of the animal’s capacity 
for a broad transfer of operations. 

That conception of apes’ intellectual behaviour agrees 
well with certain facts, and has the virtue that it does not 
counterpose the animal’s intellect to either its individual 
or species experience, and does not separate intellect from 
habit. But it also comes up against serious difficulties. First 
of all it is clear that neither the moulding of operations nor 
their transfer to new conditions of activity can serve as 
distinguishing attributes of the behaviour of higher apes, 
because both these moments are also common to animals 
at a lower stage of evolution. We observe both these mo- 
ments, though in less clear form, in many other animals 
as well, viz., among mammals and birds. The difference 
in aclivity and psyche between the latter and apes, it turns 
out, is a purely quantilative one: a slower or quicker mould- 
ing of the operation, and narrower or broader transfers. 
But the behaviour of apes differs qualitatively as well 
from that of lower mammals. Their use of instruments and 
the special characler of their operations are quite clear evi- 
dence of that. 


“! See: Karl Bihler. Die geistige Entwicklung des Kindes (Fischer, 
Jena, 1930), p 22. 
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Furthermore, the conception of animals’ intellect cited 
above leaves the main thing undisclosed, namely what is 
the wide transfer of actions observed in apes and what is 
the explanation of it. 

To answer these questions we must again change the places 
of the fealures of animals’ intellectual behaviour pointed 
out by Kohler, and make a third characteristic fact that 
in his opinion is of no fundamental importance the starting 
point of the analysis, namely apes’ capacity to solve two- 
phase problems. 

In two-phase problems the two-phased nature of any 
animal intellectual activity comes out particularly clearly. 
It is necessary first to pick up the stick and then to get the 
fruit. It is necessary first to push the fruit away, and then 
to go round the cage and reach for it from the opposite side. 
Touching the stick by itself leads to taking hold of it but 
not to seizure of the fruit that attracts the animal. It is the first 
phase. Unconnected with the next phase it lacks any bio- 
logical sense whatsoever. It is a phase of preparation. The 
second phase—use of the stick—is already the phase of the 
realisation of activity toward a goal, directed to satisfying 
a given biological need of the animal. Thus, if we appoach 
the apes’ solution of any of the problems given them by 
Kohler from this point of view it proves that each of them 
required two-phase activity: to pick up a stick—to pull 
the fruit to itself, to move away from the bait—to possess 
the bait, to turn the box over—to reach the fruit, and so on. 

What is the essence of these two phases of the apes’ ac- 
tivity? The first, preparatory phase is apparently not sti- 
mulated by the object to which it is directed, for example 
not by the stick itself. If the ape sees a stick in a situation 
that does not require its use, except, for example, a round- 
about way, it will not, of course, try to take hold of it, 
which means that the ape does not associate this phase 
of the activity with the stick but with the stick’s objective 
relation to the fruit. The reaction to this relationship is noth- 
ing other than preparation for the next, second phase of 
the activity, i.e. the phase of realisation. 

What is this second phase? It is already directed to the 
object that immediately stimulates the animal, and is 
built up according to definite objective conditions, and 
consequently includes some operation or other that be- 
comes a quite firm habit. 
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When we pass to the third, highest stage of animal evo- 
lution we thus observe a new complication in the structure 
of activity. The aclivity previously merged in a single pro- 
cess is now dilferentiated into two phases, one of prepara- 
tion and one of accomplishment. The existence of a prepara- 
tory phase also constitules a characteristic feature of intel- 
lectual behaviour. Intellect arises for the first time, con- 
sequently, when preparation of the possibility to perform 
some operation or habit commences. 

An essential attribute of two-phase activily is that new 
conditions no longer evoke simply trial movements in the 
animal but trials of previously developed ways or opera- 
tions. How, for example, does a hen behave when driven 
out of an enclosure? It rushes blindly from side to side, 
trying to find a way out, i.c. simply increases its motor 
aclivity, until finally a chance movement leads to success. 
Higher animals behave differently in face of a difficulty. 
They also make trials, but these are not trials of separate 
movements but are primarily trials of various operations 
or modes of aclivity. Thus an ape, faced with a locked box, 
first tries the habitual operation of pressing on the lever; 
when that does not work, it tries to gnaw a corner of the 
box; then it employs a new method, to get into the box 
through the slit in the door. Then follows an attempt to 
gnaw off the lever, which is succeeded by an attempt to 
pull it off by its hand; finally, when that does not work, it 
employs the next method, to try and turn the box over. ” 

This feature of apes’ behaviour, which consists in their 
being able to solve one and the same problem in many ways, 
is most important evidence of their operations, like those 
of other animals at the same stage of evolution, having 
ceased to be connected in fixed way with the activily approp- 
riate to a problem, and not requiring the new problem, for 
their transfer, to be directly similar to an earlier one. 

Let us now consider intellectual activity from the as- 
pect of animals’ reflection of their environment. 

In its outward expression the first, main phase of in- 
tellectual activity is directed to preparing for its second 
phase, i.e. is objectively governed by the next activity of 
ithe animal itself. Does that mean, however, that the ani- 
mal has its next operation in mind, i.e. that it is capable 


22 See: J. V. Buytendijk. Op. cit. 
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of imagining it? There is nothing to justify such a supposi- 
tion. The first phase corresponds to the objective relation 
between things. This relation of the things must also be 
reflected by the animal, which means that in the transition 
to intellectual activity the form of animals’ psychic reflec- 
tion is altered in fact simply in a reflection of the relations 
of things (situations) arising as well as a reflection of things. 

The character of the transfer also changes accordingly, 
and consequently also the character of the animals’ general- 
isations. The transfer of an operation is now a transfer 
not only on the principle of the similarity of things (e.g. 
obstacles), with which the given operation was associated, 
but also on the principle of the similarity of relations, 
of the connections between things, to which it responds 
(e.g. branch—fruit). An animal now generalises the rela- 
tions and connections of things. Its generalisations are 
formed, of course, exactly like the generalised reflection 
of things, i.e. during the activity itself. 

The origin and evolution of animals’ intellect has its 
anatomical and physiological basis in a further develop- 
ment of the cerebral cortex and its functions. What are the 
main changes in the cortex observable in the higher stages 
of the evolution of the animal kingdom? The new thing that 
distinguishes the brain of higher mammals from that of 
lower animals is the relatively much greater place occupied 
by the frontal lobe, which is developed through differen- 
tiation of its prefrontal fields. 

Study of the intellect of higher apes indicates that man’s 
thinking has its real preparation in the animal kingdom, 
and that in this respect, too, there is no insuperable gulf 
between man and his animal ancestors. While noting the 
natural continuity in the evolution of the psyche in animals 
and man, however, one must not exaggerate their similarity 
in any way, as certain contemporary zoopsychologists do 
who try in their experiments with apes to demonstrate the 
alleged antiquity and naturalness of such ‘intellectual 
behaviour’ as working for pay and money exchange.” 

Attempts to counterpose the intellectual behaviour of 
apes sharply to the behaviour of their higher mammals 
are also wrong. We now have many facts at our disposal 


23 See: J. B. Wolfe. Effectiveness of Token-Rewards for Chimpan- 
eesz. Comparative Psychological Monographs, 1936, 12: 1-72. 
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that indicate that two-phase activity can be discovered in 
many higher animals including dogs, raccoons, and even 
cats (in the last named, which belong to the ‘lurking’ ani- 
mals, it is true only in a very special expression). 
Intellectual behaviour, which is proper to higher mam- 
mals, and which attains especially high development in 
apes, is thus the upper limit of the evolution of the psyche, 
after which the history of the evolution of a psyche of a 
quite different, new type begins, peculiar only to man, 
i.e. the history of the evolution of human consciousness. 


4. The General Features 
of the Psyche of Animals 


The prehistory of human consciousness is, aS we have seen, 
the long, complex process of the evolution of animals’ 
psyche. 

When we observe the whole road that its development 
has taken, its main stages and the main patterns govern- 
ing it stand out distinctly. 

The psyche of animals develops during their biological evo- 
lution and is governed by the general laws of that process. 
Each new stage in psychological evolution has as its basis 
a transition to new external conditions of animals’ exis- 
tence and a new step in the complication of their physical 
organisation. 

Adaptation to a more complex, physically shaped en- 
vironment leads to differentiation of the primilive nervous 
system in animals and of special organs of sensitivity. An 
clementary sensory psyche also arises on that basis, i.e. 
a capacity to reflecl the separate properties of the envi- 
ronment. 

Subsequently, with the transition of animals to a land 
mode of existence, and the development of the cerebral 
cortex caused by that slep, psychic reflection of the whole- 
ness of things by animals arises, and a perceplive psyche 
originates. 

Finally, further complication of the conditions of exis- 
tence, which leads to the evolution of ever more perfected 
organs of perception and action and an ever more perfected 
brain, creates the possibility in animals of their sense per- 
ception of the objective relations of things in the form of 
object ‘situations’. 
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We thus see that the evolution of the psyche is governed 
by animals’ need to adapt to the environment, and that 
psychic reflection is a function of the appropriate organs 
formed during that adaptation. We must specially stress 
here that psychic reflection is by no means solely a ‘purely 
subjective’, secondary phenomenon of no real significance 
in animals’ life and in their struggle for existence; on the 
contrary, aS we have already said, the psyche arises and 
evolves in animals precisely because they could not orient 
themselves otherwise in their environment. 

The evolution of life thus leads to a change in animals’ 
physical organisation, to the emergence in them of organs 
like sense organs, motor organs, and a nervous system, 
whose function is to reflect the reality around them. What 
does the character of this function depend on? What governs 
it? Why is it expressed in some conditions, for example, 
in the reflection of separate properties and in other in a 
reflection of the wholeness of things? 

We have found that this depends on the objective struc- 
ture of animals’ activity in practice connecting the animal 
with the world around it. In responding to a change in the 
conditions of existence, animals’ activity alters its struc- 
ture, its ‘anatomy’ so to speak. That also creates a need 
for such a change in the organs and their functions which 
leads to the emergence of a higher form of psychic reflection. 
We can express this in brief as follows: whatever the objec- 
tive structure of an animal’s activity, such will also be the 
form of its reflection of reality. 

The evolution of animals’ reflection of their environ- 
ment, however, also, as it were, lags behind the evolution 
of their activity. The simplest activity governed by the 
objective links of the affective properties and correlating 
the animal with a complex environment formed of things 
thus conditions the development of elementary sensations, 
which reflect only separate influences. The more compli- 
cated activity of vertebrates, determined by the physical 
relationships of things and situations, is linked with the 
reflection of whole things. Finally, when a ‘phase of pre- 
paration’ objectively determined by the possibilities of 
the animal’s further action is differentiated at the stage 
of intellect, the form of the psyche is characterised by reflec- 
tion of the physical relations of things and their physical 
situations. 
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The development of the form of psychic reflection is 
thus, as it were, a step downward shifted in relation to the 
evolution of the structure of animals’ activity, so that there 
is never a direct correspondence between them. 

Or rather, this correspondence can only exist as a mo- 
ment marking a transition in evolution to the next, higher 
stage. Kliminalion of said disparity through the emergence 
of a new form of reflection opens up new possibilities of 
activity, which acquires an ever higher structure, with 
the result that a disparity and contradiction again arises 
between them, but now already at a higher level. 

The material basis of the complex process of the evo- 
Jution of animals’ psyche is thus the formation of their 
‘natural implements’ of activity, i.e. their organs and the 
functions inherent in these organs. The evolution of organs 
and the functions of the brain corresponding to them,which 
takes place at each stage of the evolution of animals’ activ- 
ity and psyche gradually prepares the possibility of a tran- 
sition to a new, higher structure of their activity as a whole; 
the change in the general structure of animals’ activ- 
ity emerging with this in turn creates a need for further 
evolution of individual organs and functions, which now al- 
ready seems to take a new direction. Thischange as it were in 
the very direction of the evolution of separate functions 
in the transition to a new structure of activity and to a 
new form of reflection of reality shows up very dis- 
tinctly. 

At the stage of the elementary sensory psyche, for in- 
stance, amemory function takes shape on the one hand in the 
direction of fixing the links of separate affective properti- 
es, and on the other hand as a function fixing the simplest 
motor connections. This function of the brain evolves at the 
stage of the perceptive psyche in the form of a memory of 
things and on the other hand in the form of the evolution 
of a capacity to form motor habits. Finally, at the stage 
of intellect its evolution takes yet another new direction, 
toward the development of a memory of complex relation- 
ships and situations. Similar qualitative changes are ob- 
served also in the evolution of other individual functions. 

In reviewing the evolution of the animal psyche we first 
of all stressed the differences that exist between its forms. 
Now we have to distinguish what these different forms have 
in common and what makes the activity of animals and their 
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psyche qualitatively different from human activity and 
human consciousness. 

The first difference between any animal activity and hu- 
man activity is that the former is instinctive, biological 
activity.2* In other words, animal activity can only be 
realised in relation to an object of vital, biological need 
or in relation to affective properties and things and their 
relationships (situations), that acquire the sense for animals 
of something that is connected with satisfying a certain bio- 
logical need. Any change in animal activity therefore ex- 
presses in itself a change in the actual influence stimulating 
this activity, and not in the vital relationship itself that 
is realised by it. In ordinary experiments in forming a con- 
ditioned reflex in animals, for example, no new relation 
arises of course; no new need develops in it, and if the ani- 
mal now responds to the conditioned signal that is only because 
this signal now acts on it in the same way as an uncondi- 
tioned stimulus. If we analyse any of an animal’s diverse 
activities in general, we can always establish a certain 
biological relation that it realises, and consequently find 
the biological need underlying it. 

Animals’ activity thus always remains within the limits 
of their instinctive, biological relations with nature. That 
is a general law of animal activity. 

In that connection the possibility of animals’ psychic 
reflection of the reality around them is also limited in 
principle. Because an animal enters into an interaction 
with a variety of objects of the environment affecting it, 
(ransferring its biological relations to them, it reflects 
only those aspects and properties of them that are connected 
with realising these relations. 

Thus, whereas the figure of a triangle appears in man’s 
consciousness irrespective of the actual relation to it, and 
is primarily characterised objectively, i.e. by the number 
of angles, etc., for an animal capable of distinguishing sha- 
pe this figure is only distinguishable in so far as it has bio- 
logical sense. A shape that is distinguished by an animal 
among several others will not he reflecled by it apart from 
its appropriate biological relation. When an animal there- 
fore has no instinctive relation with a given thing or a given 


24 From here on we shall use the term ‘instinctive’ in its broadest 
sense as directly natural. 
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affective property, and the thing has no connection with 
realisation of this relation, the thing itself does not in that 
case exist, as it were, for the animal. In its activity it dis- 
plays indifference to the influences concerned, which, al- 
though they could be an object of its perception, will never, 
however, become such in these conditions. 

That explains the limited character of the world perceived 
by animals within the narrow confines of their instinctive 
relations. In contrast to man there is thus no stable ob- 
jective object-reflection of reality in animals. 

Let us explain this by an example (see Fig. 29). When 
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Fig. 29. Hermit crab and sea-anemone (Actiniza) 
(after Uexkiill and Kriszat). 
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a hermit crab that usually carries a sea-anemone on its shell 
is looking for a sea-anemone and finds one, it hoists it onto 
its shell (the top pair of drawings). When it moults the shell 
it picks up sea-anemone as a possible defence for its abdo- 
men, which now lacks protection, and tries to back into 
it (middle drawings). Finally, when the crab is hungry, 
the biological sense of a sea-anemone for it again changes, 
and it begins to eat same (lower drawings). 

On the other hand, when an object of the environment 
always appears to an animal inseparable from its instinctive 
need, its relation to the object understandably never exists 
for it as such, as something separate from the object. That, 
too, is the opposite of what characterises human conscious- 
ness. When man enters into any relation with a thing, he dis- 
tinguishes between the objective subject-matter of the rela- 
tion on the one hand and, on the other hand, his relation to 
it per se. And that division does not exist in animals. ‘The 
animal,’ Marx and Engels said, ‘does not “relate” itself to 
anything, it does not “relate” itself at all.’ 

Finally, we must note yet another essential feature of 
the psyche of animals that distinguishes it qualitatively 
from human consciousness. This is the fact that animals’ re- 
lations to each other are the same in principle as their rela- 
tions to other external objects, i.e. also belong exclusively 
to the realm of their instinctive, biological relations. That 
is connected with the fact that animals have no society. We 
can observe the activity of a few, sometimes of many, ani- 
mals together, but we never observe joint activity among 
them, i.e. joint in the sense of the word as we employ it 
when speaking of men’s activity. For example, special ob- 
servations of ants that are dragging a relatively big object 
along together—a twig of some sort or a big insect—indicale 
that the common, final path that their burden follows is 
not the result of these animals’ joint, organised actions 
but is the result of the mechanical addition of the efforts of 
individual ants, each one acting as if it were carrying the 
object independently. The same is clearly visible in the 
most highly organised animals, i.e. in apes. When several 


25 See: Jacob von Uexkiill, Georg Kriszat. Streifzige durch die Um- 
welten von Tieren und Menschen (Rowohlt, Hamburg, 1958), pp 66-67. 

26 Karl Marx and Frederick Engels. The German Ideology. Col- 
lected Works, Vol. 5 (Progress Publishers, Moscow, 1976), p 44. 


apes are faced with a problem requiring one box to be placed 
on another so that they can climb up on them and so reach 
a banana hanging high above them, each of the animals 
acts (as observations have shown) without considering the 
others. With such ‘joint’ action, therefore, a struggle for 
a box often develops, and a clash and fight between the ani- 
mals, so that the ‘structure’ remains unbuilt, despite each 
ape separately knowing how, though not very dexterously, 
to pile one box on the other and clamber up them. 

In spite of these facts some writers consider that there 
is allegedly a division of labour among animals. For that 
they usually point to well-known examples from the life of 
bees, ants, and other ‘social’ animals. In fact, however, 
there is no real division of labour in all these cases, of course, 
as labour itself does not exist among them, i.e. a process 
that is by its very nature social. 

Although separate individuals among some animals do 
perform different functions in association, directly biolog- 
ical factors underlie this difference of function. This is 
indicated both by the strictly defined, fixed character of the 
functions themselves (e.g. ‘worker’ bees build honeycomb, 
and later the queen bee lays eggs in them) and by the just as 
fixed character of their sequence (e.g. the consecutive change 
of functions of ‘worker’ bees). The division of functions in 
associations of higher animals, e.g. in a troop of apes, is of 
a more complex character but it is determined in that case 
also by directly biological causes and not at all by the ob- 
jective conditions that have taken shape in the development 
of the aclivity itself of the given animal association. 

The features of animals’ relations with one another also 
delermine the features of their ‘speech’. As we know animals’ 
communication is often expressed by one animal's affecting 
others by means of vocal sounds. That justifies our speaking 
of animals’ speech. It applies, for example, to the signals 
given by sentry birds to the other members of the flock. 

In this case, however, do we have a process similar to 
the oral communicalion of man? There is undoubtedly a 
cerlain similarity between them. Bul inwardly the processes 
are basically different. Man expresses a cerlain objective 
content in his speech and does nol respond to speech add- 
ressed to him simply as sound stably associated with a 
definite phenomenon, but rather to the reality reflected in 
the speech. We have quite another case in the vocal commu- 
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nication of animals. It can readily be demonstrated that an 
animal reacting to the voice of another animal, responds 
not to what the vocal signal objectively reflects but to the 
ae itself, which has acquired a certain biological sense 
or it. 

If, for instance, we pick a chick up and restrain it by 
force it begins to struggle and cheep; its cheep attracts 
the hen to it, which rushes in the direction of the sound 
and responds to it by a special kind of clucking. This vocal 
behaviour of a chick and hen is outwardly similar to oral 
communication. But the process is in fact of quite a different 
nature. The chick’s cry is an innate, instinctive (uncondi- 
tioned reflex) reaction, belonging to what are called expres- 
sive movements that do not indicate and do not signify 
any definite object, action, or phenomenon; they are only 
associated with a certain state of the animal evoked by 
external or internal stimuli. The hen’s behaviour, in turn, 
is also a simple, instinctive response to the chick’s cry, 
which acts on it just as such, viz., as a stimulus that evokes 
a definite instinctive reaction, and not as something meaning- 
ful, i.e. reflecting some phenomenon of objective reality. 
That can easily be confirmed by the following experiment: 
if we put the restrained chick, which continues to cheep, 
under a thick glass cover that deadens the sounds, the hen, 
which can distinctly see the chick but no longer hears its 
cheeping, ceases to display any activity whatsoever in regard 
to it; the sight of the struggling chick in itself leaves it 
indifferent. The hen thus reacts not to what the chick’s 
cheeping objectively means, in this case to a danger threat- 
ening it, but to the sound of the cheeping (see Fig. 30). 

In principle the vocal behaviour of even more highly 
developed animals remains the same in character, for exam- 
ple that of apes. As the findings of Yerkes and Learned indi- 
cate, it is impossible to teach apes real speech.” 

It does not follow from the fact that animals’ vocal 
behaviour is instinctive that it is not associated with their 
psychic reflection of external objective realily, bul as we 
have already said, the objects of their environment are 
inseparable for animals from their relation itself to these 
objects. An animal’s expressive activity is therefore also 


27 See: R. M. Yerkes, B. M. Learned. Chimpanzee Intelligence 
and lts Expression (Williams & Wilkins, Baltimore, 1920). 
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Fig. 30. Hen and chick (after Uexkill). 


never related to the objective thing itself. That is clearly 
seen from the fact that it repeats the very same vocal reac- 
lion when the biological sense of the given influences is 
identical for it, although the objective affective things may 
be completely different, rather than when the objects are 
identical in character. Birds that live in flocks, for example, 
have specific calls that warn the flock of danger. These cries 
are reproduced by the bird whenever it is frightened by 
something. At the same time it is quite irrelevant what 
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precisely is affecting it in the case in point: one and the same 
call signals the appearance of a man, the appearance of a 
predator, or simply some sort of unusual noise. These calls 
are consequently linked with some phenomenon or other 
of reality, not by their objectively similar attributes, but 
simply by the similarity of the animal’s instinctive relation 
to them. They are not related to the objects of the environ- 
ment themselves but are associated with the animal’s sub- 
jective states that arise in connection with these objects. 
In other words the animal cries mentioned lack a stable, 
objective, thing significance. 

The intercourse of animals is thus also completely con- 
fined to their instinctive activity both as regards its content 
and as regards the character of the way its concrete pro- 
cesses are performed. 

Man’s psyche, human consciousness, is a quite different 
form of psyche, characterised by completely other features. 

The transition to human consciousness, which is underlain 
by a transition to human forms of life, and to human labour 
activity, social by its very nature, is not simply associated 
with a change in the fundamental structure of activity and 
the rise of a new form of reflecting reality; man’s psyche 
is not only emancipated from those features that are common 
to all the stages of animals’ psychic evolution that we have 
considered, and has not only acquired qualitatively new 
features, but (and this is the main point) the laws them- 
selves that govern its evolution were altered with the tran- 
sition to man. While the general laws governing the laws 
of the psyche’s evolution were those of biological evolution 
throughout the animal kingdom, with the transition to man 
the evolution of the psyche began to be governed by laws 
of socio-historical development. 


II. The Origin 
of Human Consciousness 


4. The Conditions 
for the Emergence 
of Consciousness 


The transition to consciousness is the beginning of a new, 
higher stage in the evolution of the psyche. In contrast to 
the psychic reflection peculiar to animals, conscious reflec- 
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tion is reflection of material reality in its separateness from 
the subject’s actual attitudes to it, i.e. reflection that dis- 
tinguishes its objective stable properties. 

The image of reality does not merge in consciousness 
with the subject’s experience; in consciousness what is re- 
flected appears to the subject as ‘impending’, which means 
that when I am aware, for example, of this book, or even 
only of my thought of a book, the book itself does not merge 
in my consciousness with my experience relative to the book, 
or the very idea of the book with my experience of this idea. 

The distinguishing of the reality reflected in man’s con- 
sciousness as objective has as another aspect the distin- 
guishing of the world of inner experiences and the possibility 
of developing self-observation on that basis. 

The task facing us is also to trace the conditions that 
give rise to this higher form of psyche, i.e. human conscious- 
ness. 

The cause underlying the humanising of man’s animal-like 
ancestors is the emergence of labour and the formation of 
human society on its basis. ‘Labour,’ Engels wrote, ‘created 
man himself’.*? Labour also created man’s consciousness. 

The origin and development of labour, this first and 
basic condition for the existence of man, led to a change 
in his brain, his organs of external activity, and his sense 
organs, and their humanisation. 


First labour, after it and then with it speech —- these were the 
two most essential stimuli under the influence of which the brain 
of the ape gradually changed into that of man, which for all 
its similarity to the former is far larger and more perfect.*% 


The main organ of man’s labour, his hand, could only 
atlain its perfection through the development of Jabour 
itself. 


Labour, adaptation to ever new operations, the inheritance of 
muscles, ligaments and, over longer periods of time, bones that 
had undergone special development and the ever-renewed em- 
ployment. of this inherited finesse in new, more and more com- 
plicated operations, have given human hand the high degree 
of perfection required to conjure into being the pictures of 
a Raphael, the statues of a Thorwaldsen, the music of a Paga- 
nini.3? 


>8 Frederick Isngels. Dialectics of Nature. Translated by Clemens 
Dutt (Progress Publishers, Moscow, 1976), p 170. 

°9 Tbid., p 174. 

30 Tbid., p 472. 
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When we compare the maximum size of the simian skull 
and of the skull of primitive man, we find that the latter’s 
brain is more than twice as big as that of the most highly 
developed modern species of ape (1400 cc and 600 cc). 

The difference in the size of the brain of apes and man 
comes out even more sharply when we compare their weight; 
the difference is almost fourfold: the brain of an orang-utan 
weighs 350 grammes, and that of man 1400 grammes. 

Man’s brain has a much more complicated, much more 
developed structure than the brain of the higher apes. 

New areas of the cortex, not fully differentiated in the 
brain of apes, which later achieved full development in 
the brain of modern man, are already distinguishable in 
Neanderthal man, as casts of the inner surface of his skull 
indicate. Such are the areas numbered 44, 45, and 46 in 
Brodmann’s system, in the frontal lobe, areas 39 and 40 in 
the parietal lobe, and areas 41 and 42 in the temporal lobe 
(see Fig. 31). 
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Fig. 31. Map of the areas of the brain (after Brodmann). 


It is very clear how new, specifically human features are 
reflected in the structure of the cerebral cortex when what 
we call the projection motor area is investigated (area 4 in 
Fig. 31). When various points in this area are carefully 
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stimulated by an electric current, then, from the contraction 
of various groups of muscles elicited by this stimulation, 
the location of the projection of one organ or another in 
it can be exactly represented. Penfield expressed the results 
of these experiments in the form of the schematic, and of 
course arbitrary, drawing that we reproduce below (see 
Fig. 32). It is clear from this figure, which is drawn to a 
certain scale, what a relatively big surface is occupied in 
the human brain by the projections of such motor organs 
as the hands, and especially by the organs of speech (the 
muscles of the mouth, tongue, and organs of the larynx), 
whose functions are developed particularly intensively in 
the conditions of human society (labour, speech communi- 
cation). 

Man’s sense organs 
were also perfected through 
labour and in connection 
with the development of 
the brain. Like the organs 
of external activity they 
acquired qualitatively new 
features. The sense of touch 
became more exact, the 
humanised eye began to 
note more in things than 
the eye of the most far- 
sighted birds, hearing de- 
veloped capable of perceiv- 
ing very fine differences 
and similarities in the 
sounds of human, articula- 
ted speech. 

The development of the 
at brain and sense organs in 

: \\ turn had a _ reverse eflect 
VPS on labour and speech, gi- 
ving both ‘an ever-renewed 
GE impulse to further devel- 

opment. ’?! 

The separate anatomical 
and physiological changes 


Fig. 82. Penfield’s ‘brain man’, 


31 Frederick Engels. Op. cit., p 174. 
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created by labour necessarily also entailed a change in the 
organism as a whole by virtue of the natural interdepen- 
dence of the development of organs. The origin and develop- 
ment of labour thus led to a change in man’s whole physical 
appearance and in his whole anatomical and _ physiological 
organisation. 

The rise of labour was prepared by the whole preceding 
course of evolution, of course. The gradual transition to an 
upright posture, rudiments of which are distinctly observed 
even in the anthropoid apes that now exist, and the forming 
in connection with that of specially mobile anterior extrem- 
ities adapted to grasping objects, and more and more freed 
from the function of walking, which was due to the mode of 
life led by man’s animal forebears—all created the physical 
preconditions for the possibility of performing complicated 
labour operations. 

The labour process was also prepared for from another 
aspect. It was only possible for labour to emerge in animals 
that lived in whole groups and which had sufficiently devel- 
oped forms of joint life, although those forms were, of 
course, very remote even from the most primitive forms of 
human, social life. The interesting research carried out by 
Voitonis and Tikh at the Sukhumi nursery indicates what a 
high level of development can be achieved in the forms of 
animals’ joint activity. As their work has shown there is 
already an established system of mutual relations within a 
troop of apes and a peculiar hierarchy with a correspondingly 
very complex system of intercourse. In addition this work 
made it possible once more to confirm that, in spite of all 
the complexity of the internal relations within the ape 
tribe, they are limited just the same to directly biological 
relations and are never governed by the objective, material 
content of the animals’ activity. 

An essential precondition of labour, finally, was also 
the existence among the highest members of the animal 
kingdom, as we have seen, of very developed forms of the 
psychic reflection of reality. 

In the aggregate all these moments also constituted the 
main conditions by which, in the course of subsequent evolu- 
tion, labour, and human society based on labour, could arise. 

What is this specific human activity that we call labour? 

Labour is the process that links man with nature, the 
process of man’s action on nature. 
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Labour (Marx wrote) is, in the first place, a process in which 
both man and Nature participate, and in which man of his 
own accord starts, regulates, and controls the material re-ac- 
tions between himself and Nature. [le opposes himself to Na- 
ture as one of her own forces, setting in motion arms and legs, 
head and hands, the natural forces of his body, in order to ap- 
propriate Nature's productions in a form adapted to his own 
wants. By thus acting on the external world and changing 
it, he at the same time changes his own nature. [Te develops his 
slumbering powers and compels them to act in obedience to his 
sway.?? 

The two following features are above all typical of labour. 
The first is the use and making of tools. ‘Labour,’ Engels 
said, ‘begins with the making of tools.’ 

The second feature of the labour process is that it is 
performed in conditions of joint, collective activity, so that 
man functions in this process not only in a certain rela- 
tionship with nature but also to other people, members 
of a given society. Only through a relation with other people 
does man relate to nature itself, which means that labour 
appears from the very beginning as a process mediated by 
tools (in the broad sense) and at the same time mediated 
socially. 

Man’s use of tools also has a natural history of its prepa- 
ration. There are already the rudiments of tool activity 
among certain animals as we know, in the form of the use 
of external means with whose aid they perform separate 
operations (e.g. an ape’s use of a stick). These external 
means—animals’ ‘tools’—differ qualitatively, however, from 
man’s true tools, the implements of labour. 

The difference between them by no means consists solely 
in the animal’s using his ‘tool’ more seldom than primitive 
men. Even less does their difference consist in differences 
simply in their outward form. We can only bring out the 
real difference between human tools and animals’ ‘tools’ 
by making an objective review of the activity itself in which 
they are included. 

However complex animals’ ‘tool’ activity, it never has 
the character of a social process, is not performed collec- 
tively, and does not itself govern a relationship of communi- 
ty among the individuals performing it. On the other hand, 


__ 3? Karl Marx. Capital, Vol. 14. Translated by Samuel Moore and 
Edward Aveling (Progress Publishers, Moscow, 1978), p 173. 
33 Frederick Engels. Op. cit., p 176. 
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however complicated the instinctive contact between the 
individuals who make up an animal association, it is never 
built on the basis of their ‘productive’ activity, does not 
depend on it, and is not mediated by it. 

In contradistinction, human labour is social activity from 
the beginning, based on the co-operation of individuals, 
assuming a (echnical division, even though rudimentary, of 
labour functions; labour consequently is a process of action 
on nature linking together its participants, and mediating 
their contact. 


In production, men enter into relation not only with nature. 
They produce only by co-operating in a certain way and mutual- 
ly exchanging their activities. In order to produce, they enter 
into definite connections and relations with one another and 
only within these social connections and relations does their 
relation with nature, does production, take place.*4 

It is sufficient, in order to comprehend the concrete sig- 
nificance of this fact for the development of the human 
psyche, to analyse how the structure of activity is altered 
when it is performed in condilions of collective labour. 

Already al the earliest time in the evolution of human 
society, a division of the previously single process of aclivity 
between the separate participants in production inevitably 
arose. Originally this division seemingly had a chance, 
impermanent character. In the course of subsequent evolu- 
tion it took shape already as a primitive technical division 
of labour. 

It now fell lo the lot of some individuals, for example, to 
maintain the fire and to cook food on it, and of others to 
procure the food itself. Some of those taking part in the 
collective hunt fulfilled the function of pursuing game, 
others the function of waiting for it in ambush and attacking 
it. 

This led to a decisive, radical change in the very structure 
of the activily of the individuals taking part in the labour 
process. 

We saw above that any aclivity realising animals’ directly 
biological, instinctive relations with the nature around 
them, is characterised by its always being directed to objects 
of biological need and stimulated by those objects. There is 


3t Karl Marx. Wage Labour and Capital. In: Karl Marx, Fre- 


derick Engels. Collected Works, Vol. 9 (Progress Publishers, Moscow, 
1977), p 241. 
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no activily in animals that does not respond to some sorl 
of direct biological need, that is not evoked by an effect 
with biological meaning for them, i.e. the sense of an object 
thal satisfies a given need of theirs, and that would not be 
directly aimed in its final link at. that object. The object 
of animals’ aclivity, as we have already said, and its biolog- 
ical motive always merge in them, and always coincide 
with one another. 

Let us now examine the fundamental structure of the 
individual’s activity in the conditions of a collective labour 
process from this standpoint. When a member of a group 
performs his labour activity he also does it to satisfy one of 
his needs. A beater, for example, taking part in a primaeval 
collective hunt, was stimulated by a need for food or, 
perhaps, a need for clothing, which the skin of the dead 
animal would meet for him. At what, however, was his 
activily directly aimed? It may have been directed, for 
example, at frightening a herd of animals and sending them 
toward other hunters, hiding in ambush. That, properly 
speaking, is what should be the result of the activity of 
this man. And the activity of this individual member of the 
hunt ends with that. The rest is completed by the other 
members. This result, i.e. the frightening of game, etc. 
understandably does not in itself, and may not, lead to 
satisfaction of the beater’s need for food, or the skin of the 
animal. What the processes of his activily were directed to 
did not, consequently, coincide with whal stimulated them, 
i.e. did not coincide with the motive of his activity; the 
two were divided from one another in this instance. Proces- 
ses, the object and molive of which do not coincide with 
one another, we shall call ‘actions’. We can say, for example, 
that the beater’s activity is the hunt, and the frightening 
of game his action. 

Ifow is it possible for action to arise, i.e. for there to 
be a division between the object of activity and its motive? 
It obviously only becomes possible in a joint, collective 
process of acling on nature. The product of the process 
as a whole, which meets the need of the group, also leads 
to satisfaction of the needs of the separate individual as 
well, although he himself may not perform the final opera- 
tions (e.g. the direct attack on the game and the killing 
of it), which directly lead to possession of the object of 
the given need. Genetically (i.e. in its origin) the separation 
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of the object and motive of individual activity is a result 
of the exarticulating of the separate operations from a pre- 
viously complex, polyphase, but single activity. These same 
separate operations, by now completing the content of the 
individual’s given activily, are also transformed into in- 
dependent actions for him, although they continue, as re- 
gards the collective labour process as a whole, of course, 
to be only some of its partial links. 

The natural prerequisiles of this exarliculation of the 
separate operations, and of their acquiring a certain inde- 
pendence in individual activity, are obviously the two fol- 
lowing main (though not the sole) moments. The first of 
these moments is the frequently joint character of instinctive 
activity and the existence of a primitive ‘hierarchy’ of 
relations between individuals that is observed in associa- 
tions of higher animals, for example among apes. The other 
very important moment is the separation in animals’ activ- 
ity that still continues to retain all its integrity, of two 
different phases—a phase of preparation and a phase of reali- 
sation, which may be considerably separated from each other 
in time. Experiments have shown, for example, that a forced 
break in activity in one of its phases makes it possible to 
postpone animals’ subsequent reaction only a very little, 
while a break between phases gives a postponement ten or 
even a hundred times as long in the same animal (Zapo- 
rozhets’ experiments). 

In spite of the existence of an undoubted genetic link 
belween the two-phase intelligent activity of higher animals 
and the activity of the individual man taking part in a 
collective labour process as one of ils links, however, there 
is a vast difference between them, a difference that is rooted 
in the difference between the objective links and the rela- 
tions that underly them, to which they correspond, and 
which are reflected in the psyche of the acting individuals. 

The peculiarity of animals’ two-phase intelligent activity 
consists, as we have seen, in the link between its two (or 
even several) phases being determined by physical, material 
links and relations (spatial, temporal, and mechanical). In 
animals’ natural conditions of existence, furthermore, these 
are always natural links and relations. The psyche of higher 
animals accordingly has a capacity to reflect these material, 
natural links and relations. 

When an animal, in taking a roundabout method, first 
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turns away from the bail and only then seizes it, this com- 
plicated activity is governed by the spatial relations of the 
situation perceived by the animal; the first part of the path, 
the first phase of the activity, naturally presents the animal of 
necessity wilh the possibility of performing the second phase. 

The form of human activily that we considered has a 
decidedly different objective basis. 

A bealer’s frightening of game leads lo salisfaction of his 
need for it not al all because such arethe natural conditions 
of the given malcrial situation; ralher the contrary, these con- 
ditions are such in normal cases that the individual’s fright- 
ening of game eliminates his chance of catching it. In that 
case what uniles the direct result of this activity with its 
final outcome? Obviously, nothing other than the given 
individual’s relation with the olher members of the group, 
by virtue of which he gets his share of the bag from them, 
i.e. parl of the product of their joint labour activity. This 
relationship, this connection is realised through the activity 
of other people, which means that it is the activity of other 
people that conslilules the objective basis of the specific 
structure of the human individual’s activily, means that 
historically, i.e. through its genesis, the connection between 
the motive and the object of an action reflects objective 
social connections and relations rather than natural ones. 

The complex activity of higher animals governed by nat- 
ural material connections and relations is thus converted 
in man inlo aclivily that is governed by connections and 
relations thal are primordially social. That also constitutes 
the direct reason why a specifically human form of reflection 
of reality, human consciousness, arises. 

The separation of an action necessarily presupposes the 
possibility of the aclive subject's psychic reflection of the 
relation belwecn the objective motive and the object of the 
action. Otherwise the action is impossible and lacks any 
sense for its subject. Thus, lo return to our earlier example, 
it is obvious that the beater’s action is possible only on 
condition of his reflecting the link between the expected 
result of the action performed by him and the end result of 
the hunt as a whole, i.e. the ambushing and killing of the 
fleeing animal, and finally the caling of it. Originally this 
link figures for man in its still sense-perceplory form, i.e. 
in the form of the real actions of the other participants in 
the work. Their actions also give sense to the object of the 
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beater’s action. Conversely it is the same: only the beaters’ 
actions justify and give sense to the actions of the people 
who ambush the game; were it not for the beaters’ action, 
the making of an ambush would be senseless and unjustified. 

We thus once more come up against the relation, the 
connection that determines the direction of activity. This 
relation, however, differs at bottom from those that govern 
the activity of animals. It is created in the joint activity of 
people, and is impossible without that. The goal to which 
the action governed by this new relation is directed cannot 
in itself have any direct biological sense for man, and some- 
times contradicts it. The frightening of game, for exam- 
ple, in itself is biologically senseless; it acquires sense only 
in the conditions of collective labour. These conditions also 
convey a human, rational sense to the action. 

Thus, together with the birth of action, this main ‘unit’ 
in human activity, there also arises the main unit, social 
in nature, of the human psyche, i.e. the rational meaning 
for man of that which his activity is directed to. 

We must dwell specially on that, because it is a most 
important point for concrete, psychological understanding 
of the genesis of consciousness. Let us explain our idea once 
more. 

When a spider rushes toward a vibrating object its activ- 
ity is governed by a natural relation that associates vibra- 
lion with the food property of an insect that has been caught 
in the web. Because of that relation vibration has acquired 
the biological sense of food for the spider. Although the 
link between the characteristic of an insect to cause a spl- 
derweb to vibrate and its capacity to serve as food in fact 
determines the spider’s activity, it is hidden from the latter 
as a connection, aS a relation, and ‘does not exist for it’. 
Therefore, when a spider is presented with any vibrating 
object, e.g. a tuning fork, it rushes equally toward it. 

The beater frightening game also subordinates his action 
{o a certain conneclion or relation, namely one that links 
the flight of the game with its subsequent capture, but the 
relation underlying this link is no longer a natural one, 
bul a social one, namely, the beater’s labour link with the 
other participants in the collective hunt. 

As we have already said, the sight of game cannot in itsell 
of course prompt frightening of it. For man to take on the 
function of a beater it is necessary for his actions to have 
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a relation that connects their result with the outcome of the 
collective activity; it is necessary for this relation to be 
subjectively reflected by him so that it becomes ‘existent 
for him’; it is necessary in other words for the sense of his 
action to be revealed to him, to be comprehended by him. 
Consciousness of the sense of an action also comes about 
in the form of reflection of its object as a conscious goal. 

Now the link between the object of an action (its objec- 
tive) and what stimulates it (its motive) is revealed for the 
first Lime (o the subject. It is revealed to him in its directly 
sensory form, i.e. in the form of the activity of a human 
work group. This activity is also now no longer reflected 
in man’s head in its subjective oneness with the object but 
as the subject’s objective, practical relation with it. In 
the conditions being considered this is always, of course, 
a collective subject and the relations of the individual! 
participants in the work are consequently originally reflected 
by the individuals only lo the extent that their relations 
coincide with those of the group as a whole. 

The most important, decisive step, however, proves with 
(hat to have already been taken. Men’s activity is now 
separated from objects in their consciousness. They begin 
lo be aware of it precisely as their relation. That means, 
however, that nature itself, too, i.c. the objects of the world 
around them, is now also differentiated for them and appears 
in its stable relation with the group’s needs and activity. 
Man thus perceives food, for example, as the object of a 
definite activity—searches, hunting, preparation—and at 
the same time as an object lhat satisfies cerlain of men’s 
needs irrespective of whether the person concerned directly 
experiences a need for il and whether it is now the object 
of his own aclivity. Tle can consequently differentiate il 
from other objects of activity not only in practice, in activ- 
ity ilself, and depending on an actual need, but also ‘theo- 
retically’, i.e. it can be retained in consciousness, can be- 
come an ‘idea’. 


2. The Forming of Thought 
and Speech 


Above we traced the general condilions needed for the rise 


of consciousness. We found them in the conditious of men’s 
joint labour activity. We saw that only in those conditions 
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is the content of what man’s action is directed to is singled 
out from its oneness with his biological relations. 

Another problem faces us now, that of the forming of 
those special processes with which the conscious reflection 
of reality is connected. 

We have seen that consciousness of the objective of a 
labour action presupposes reflection of the objects to which 
it is directed, independently of the subject’s actual relation 
to them. 

Where do we find these special conditions of such reflec- 
lion? We again find them in the labour process itself. 
Labour not only alters the general structure of man’s activi- 
ty, not only gives rise to goal-directed actions, but in the 
process also qualitatively alters the content of the activity, 
what we call operations. 

This alteration of operations takes place in connection 
with the origin and evolution of tools. Man’s labour opera- 
tions are remarkable in fact in that they are performed with 
the aid of tools or instruments of labour. 

What are tools? 


An instrument of labour is a thing, or a complex of things, 

which the labourer interposes between himself and the object of 

his labour, and which serves as the conductor of his activity.3° 
A tool is thus an object by which a labour action, labour 
operations, are performed. 

The making and use of tools is only possible in connection 
with consciousness of the objective of the labour action, 
but use of a tool itself leads to consciousness of the object 
of the action in its objective properties. The use of an axe 
not only corresponds to the objectives of a practical action 
but at the same time objectively reflects the properties of 
the object, i.e. the object of labour, onto which its action 
is directed. The blow of an axe subjects the material that 
constitutes this object to an unfailing test; it makes a prac- 
tical analysis and generalisation of the objective properties 
of objects according to a certain attribute objectivised in 
the tool itself. It is thus the tool that is the carrier or vector 
of the first real conscious, rational abstraction, the first 
real conscious, rational generalisation. 


35 Karl Marx. Capital, Vol. 1 (Progress Publishers, Moscow, 1978), 
p 174. 
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We must, furthermore, allow for yel another circumstance 
that characterises a tool, that is that a tool is not only an 
object that has a certain form and possesses certain physical 
properties, but it is, at the same lime, a social object, 
i.e. an object that has a certain mode of use developed 
socially in the course of collective labour and reinforced 
by same. When we look at an axe, for example, as a tool 
and not simply as a physical body, it is nol only two inter- 
connecled parts (the part we call the helve, and the one 
that is the working part proper), but is at ihe same time a 
socially developed means of action, namely the labour oper- 
ations that have been given material shape, are crystallised, 
as il were, in it. That is why to handle a tool means not 
simply to hold it but also to know how lo use it. 

The ‘tool’ of animals also implements a certain operation, 
but this operation is not assigned to it, not fixed for it. 
As soon as a Stick has fulfilled its function in the hands of 
an ape it is once more converted into an object of indiffer- 
ence for it. It does nol become the permanent bearer of a 
given operation. Therefore, incidentally, animals also do 
not make their tools specially, and do not keep them. The 
human tool, on the contrary, is one thal is made or searched 
oul specially, that is preserved by man, and itself preserves 
the mode of action performed by him. 

Thus, simply by considering tools as instruments of man’s 
labour activity, we bring oul their real difference from the 
‘tools’ of animals. The animal finds in a tool only the nat- 
ural possibility to implement its inslinclive aclivily, as, 
for example, to pull fruit to itself. Man sees in a tool a 
thing that carries wilhin it a certain, socially developed 
mode of action. 

Even with an artificial, specialised Iman tool an ape 
therefove acts only within the narrow limils of the instinclive 
modes of ils activity. In the hands of man, on the con- 
lrary, the simplest natural object oflen becomes a real 
tool, i.e. realises a genuinely implemental, socially devel- 
oped operation. 

With animals a ‘tool’ does not creale new operations of 
any sort; it is subordinated to their natural movements, 
being incorporated into their system. With man the opposite 
occurs; his hand itself is incorporated into the socially 
developed system of operations fixed in the tool, and is 
subordinated to it. This has been demonstrated in detail 
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by contemporary research. If we can say in relation to apes, 
therefore, that the natural evolution of their hands has 
determined their use of a stick as a ‘tool’, in relation to 
man we have every ground for saying that his instrumental] 
activity itself created the specific features of his hand. 

A tool is thus a social object, is the product of social 
practice and of social labour experience. The generalised 
reflection of the objective properties, too, of the instruments 
of labour, which are crystallised in it, are thus also the 
product of social rather than individual practice. Even the 
simplest human knowledge that still comes about in a di- 
rectly practical labour action, in an action by means of 
tools, is consequently not limited to man’s personal experi- 
ence, but comes about on the basis of the experience of 
social practice that he possesses. 

Finally, human knowledge, which comes about originally 
in the process of instrumental labour activity, is capable 
of passing into genuine thought, unlike the instinctive intel- 
ligent activity of animals. 

Thinking, in the proper sense of the word, we call the 
process of conscious reflection of reality in those of its 
objective properties, links, and relations that include as 
well objects not accessible to direct sense perception. Man 
does not, for example, perceive ultraviolet rays, but he 
nevertheless knows they exist and knows their properties. 
How is such knowledge possible? It is possible in an indirect 
way, and this way is the way of thought. In its most general 
principle it consists in our testing things by other lhings 
and, by recognising the relations and interactions established 
between them, judging their properties that are directly 
hidden from us from the change we perceive in them. 

A sine qua non of the origin of thought is therefore the 
singling out and comprehending of objective interactions, 
i.e. the interactions of objects. But comprehension of these 
interactions is impossible within the limits of animals’ 
instinctive activity. Once again it first comes about only 
in the labour process, in the process of using tools, by means 


of which men actively affect nature. 
But it is precisely the alterution of nature by men, not solely 
nature as such, which is the most essential and immediate 
basis of human thought (Engels said), and it is in the measure 
that man has learned to change nature that his intelligence has 
increased*®, 


36 Frederick Engels. Op. cit., p 231. 
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Human thought differs radically in that from the intel- 
ligence of animals which, as special experiments have de- 
monstrated, only implements adaptation to the actual con- 
ditions of the situation and cannot, except by chance, alter 
them, because their activity as a whole always remains 
aimed at some object of their biological need rather than 
at these conditions. It is different with man. Man’s ‘phase 
of preparation’, from which his thought also grows, becomes 
the content of independent, purposeful acts and consequently 
can also become independent activity capable of being trans- 
formed into wholly internal, mental activity. 

Thought, finally, like human knowledge in general, differs 
in principle from the intelligence of animals in that its 
origin and evolution are also possible solely in unity with 
the evolution of social consciousness. Not only are the goals 
of human intellectual activity social by nature, but its 
modes and means, as we have already seen, are also socially 
developed. Subsequently, when abstract speech thought 
arises, it alsocan come about only on the basis of man’s mas- 
tering of socially developed generalisations, i.e. verbal con- 
cepts and logical operations, also socially developed. 

The last point on which we must specially dwell is that 
of the form in which man’s conscious reflection of the reality 
around him occurs. 

The conscious image, notion, concept have a sensory basis, 
but conscious reflection of reality is not just sensory expe- 
rience of it. EKven simple perception of an object is reflection 
of it not only as possessing form, colour, etc. but at the 
same time having a certain objective, stable significance, 
as, for example, food, a tool, etc. There must consequently 
be a special form of the conscious reflection of reality that 
differs qualitatively from the directly sensory form of psy- 
chic reflection peculiar to animals. 

What is this concrete form in which men’s consciousness 
of the objective world around them really occurs? It is 
language, which is, in the words of Marx and Engels, men’s 
‘practical, real consciousness’.?’ Consciousness is therefore 
inseparable from language. Language, like man’s conscious- 
ness also, arises solely in the labour process, and together 
with it. Language, like consciousness, is a product of men’s 


37 Karl Marx and Frederick Lngels. The German Ideology. Op. 
cit., p 44, 
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activity, a product of the group; only therefore does it also 
exist for the individual person. 


Language is as old as consciousness, language is practical, 
real “consciousness that exists for other men as well, and only 
therefore does it also exist for me.38 

The origin of language can be understood only in relation 
to the need developing for people in the process of labour 
to say something to one another. 

How then did speech and language take shape? People, 
as we have seen, necessarily enter into relations with one 
another in labour, into intercourse with one another. Origi- 
nally their labour actions proper and their intercourse were 
a single process. Man’s work movements, in acting on nature, 
also acted on the other participants in production, which 
meant that his actions acquired a dual function in these 
circumstances, viz. a directly production function and a 
function of affecting other people, a function of intercourse. 

Subsequently these two functions became separated. For 
that to happen it was sufficient for people’s experience lo 
show them that even when a work movement did not lead 
lo its practical result for some reason or other, it was still 
capable of affecting others involved in production, was able, 
for example, to draw them into joint fulfilment of a given 
action. Movements thus arose that preserved the form of 
lhe corresponding work movements but lacked practical 
contact with the object, and consequently also lacked the 
effort that converted them into real work movements. These 
movements, together with the vocal sounds that accom- 
panied them, were separated from the tasks of acting on an 
object, and separated from labour activity, and preserved 
in themselves only the function of acting on people, the 
function of speech intercourse. In other words they were 
converled into gestures. A gesture is nothing else than a 
movement separated from its result, i.e. not applied to the 
object at which it is aimed. 

At the same time the main role in intercourse was trans- 
ferred from gestures to vocal sounds; vocal, articulated 
speech arose. 

The content of some sort signified in speech was fixed, 
consolidated in language. But for a given phenomenon to 
be signified and reflected in language, it had to be singled 
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out consciously, and that, as we have seen, happened origi- 
nally in men’s practical activity, in production. 


Men began, in fact (Marx wrote), with their appropriating of 
some things of the external world as means suitable to satisfy 
their needs, etc. etc.; later they came to designate them ver- 
bally as well as what in practical experience they were for them, 
namely means to satisfy their needs, things that ‘satisfied’ 
them.%9 

The production of language, and of consciousness and 
thought, was originally directly interwoven in production 
activity, in men’s material intercourse. 

The direct connection of language and speech with men’s 
labour activity was the chief and basic condition through 
which they were evolved as bearers of the ‘objectified’, 
conscious reflection of reality. By signifying an object in 
the labour process, a word singled it out and generalised it 
for the individual consciousness precisely in its objective, 
social relation, i.e. as a social object. 

Language thus functions not only as a means of men’s 
intercourse but also as a means or form of human conscious- 
ness and thought, also not yet separated from material 
production. It became the form, the vector of conscious 
generalisation of reality. That is why the abstraction of 
verbal meanings from the real object, which made their 
existence simply as facts of consciousness possible, i.e. 
simply as thoughts, simply ideally, happened at the same 
time as the subsequent separation of language and speech 
from directly practical activity. 

In considering the conditions for the transition from the 
preconscious psyche of animals to the consciousness of man, 
we have found certain features that characterise the pecu- 
liarities of this higher form of psychic reflection. 

We have seen that consciousness can only arise when 
man’s relation to nature has become mediated by his labour 
connections with other men. Consciousness is precisely, con- 
sequently, ‘from the very beginning a social product’.?° 

We have seen, furthermore, that consciousness became 
possible only in conditions of active influencing of nature, 


39 Karl Marx. Randglossen zu Adolph Wagners ‘lehrbuch der po- 
litischen Okonomie’. Marx/Engels. Werke, Vol, 19 (Dietz Verlag, 
Berlin, 1972), p 363. 
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i.e. in conditions of labour activity by means of tools which 
is at the same time the practical form of human conscious- 
ness as well. Consciousness is consequently a form of active, 
comprehending reflection. 

We have seen that consciousness is possible only given 
the existence of language, which arises simultaneously with 
it in the course of labour. 

Finally, and we would specially stress this, man’s indi- 
vidual consciousness is possible only given the existence of 
social consciousness. Consciousness is the reflection of reality 
refracted as it were through the prism of socially developed 
linguistic meanings or concepts. 

These features, which characterise consciousness, are, how- 
ever, only its most general and abstract ones. Man’s 
consciousness then is the concrete, historical form of his 
psyche. It acquires various features depending on the social 
conditions of men’s lives, becoming altered in the wake of 
the development of men’s economic relations. 


III. A Propos 
of the Historical Development 
of Consciousness 


1. The Problem 
of the Psychology 
of Consciousness 


Man’s consciousness is not something immutable. Some of 
its features in any concrete historical circumstances are 
progressive, with prospects of development, others are sur- 
vivals doomed to extinction, which means that conscious- 
ness, the psyche, needs to be regarded in its change and 
development, in its essenlial dependence on men’s way olf 
life which is determined by actual social relations and by 
the place a person occupies in them. It is thus necessary to 
approach the evolution of man’s psyche as a process of 
qualitative changes, for if the social conditions themselves 
of men’s being also develop by way of qualitative changes 
rather than simply through quantitative ones, it is clear 
that their psyche and consciousness also change qualita- 
tively in the course of socio-historical development. 


221 


What do these qualitative changes consist in? Can it be 
that they consist only in the content that men perceive, 
feel, and think being allered? That view was stressed in the 
old psychology, for example by Wundt, who affirmed that 
the properties of the human psyche were always and every- 
where the same, that only the content of men’s experience 
and knowledge was altered. But thal view has long been 
abandoned; it can be considered established that changes 
in the qualitative features of man’s psyche are also observed 
in the course of evolution. 

These changes cannot be reduced to changes in individual 
psychic processes and functions, although most writers main- 
(ain that the historical evolution of man’s psyche consists 
precisely in the reconstructing of separate processes (per- 
ceplion, memory, and especially thought and speech) and 
finally in their role changing so that now some and then 
other psychic processes play the main role (Levy-Bruhl, 
Thurnwald, Danzel). 

It has now been shown that individual psychic processes 
are actually reorganised during historical development. It 
is known, for instance, that the memory of the people of 
certain economically and culturally backward nationalities 
has very unique features, c.g. a capacity to fix the features 
of a locality with amazing accuracy (so-called topographic 
memory). We know that the thinking of these people is also 
extremely original, and it seems even to have a special logic. 

When, however, we confine ourselves to study only of 
lhose separate psychic processes, we cannot bring out the 
real history of the evolulion of the human psyche. People 
living in different historical epochs and in different social 
conditions of course also differ in what are their processes 
of perceplion, memory, thoughl, etc. But does the difference 
between these processes exhaust the difference belween their 
psyche and their consciousness? We assume that it does not, 
that changes also take place in the course of historical de- 
velopment in the general character of men’s consciousness 
that are engendered by changes in their mode of life. 

We have seen that the general type of psychic reflection 
changes with the transition to man, and thal a new, higher 
type of psyche—consciousness— arises. 

We have seen that the transition to this higher type of 
psyche comes about as a consequence of the emergence of 
men’s production relations. The features of men’s psyche 
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are also determined by the features of these relations and 
depend on them. We know at the same time that pro- 
duction relations alter, that the production relations of 
primitive society are one thing and those, for example, of 
capitalist society are quite another matter. It can be taken, 
therefore, that with a radical change in men’s production 
relations their consciousness is also altered in a radical way 
and hecomes qualitatively different. The task is to find the 
concrete psychological features of these different types of 
consciousness. 

To solve this problem, however, calls for a quite differ- 
ent approach to consciousness than that rooted in the tradi- 
tions of bourgeois psychology. 

In passing off class man’s consciousness as eternal and 
universal, capitalist psychology depicts it as something ab- 
solute—unqualifed and ‘indefinite’. It is a special psy- 
chic space (‘scene’, according to Jaspers); it is, conse- 
quently, only a condition of psychology, not its subject mat- 
ter (Natorp). For Wundt consciousness consisted simply 
in any psychic state whatsoever found in general within 
ourselves. 

Consciousness from that point of view is psychologically 
a kind of inner ‘luminescence’ or ‘glow’, that is bright or 
clouded, or even extinguished, as for example in a deep 
faint (Ladd). It can therefore have only purely formal prop- 
erties; they are also expressed by its so-called psychological 
laws (the unity, continuity, and narrowness of conscious- 
ness, etc.). 

Things are also not altered in principle when conscious- 
ness is regarded as the ‘psychic subject’, or as James put if, 
the ‘boss’ of the psychic function. This mystification of 
the real subject through its identification with conscious- 
ness inno way makes the latter psychologically more mean- 
ingful; it proves ultimately that consciousness, too, like 
the subject, is also ‘metapsychic’, i.e. goes beyond the 
limits studied by psychology. 

From the standpoint of the traditional bourgeois psycholog- 
ical approach to consciousness only what ‘is found’ in con- 
sciousness, or ‘belongs’ to it, is subject to study, i.e. sepa- 
rate psychological phenomena and processes and their mu- 
tual relations and connections. 

In fact psychological study of consciousness mainly took 
the line of studying thought. As a result, when speaking of 


consciousness they began precisely to have thought in mind, 
the round of notions or ideas, and concepts. That is proper 
when it is a matter of studying the evolution of human under- 
standing bul psychologically the evolution of consciousness 
does not boil down to the evolution of thought. Conscious- 
ness has ils own substantial psychological character. 

In order to find this psychological character of conscious- 
ness we have lo discard the metaphysical notions that isolate 
it from real life. We must, on the contrary, investigate the 
dependence of man’s consciousness on his mode of life, 
on his being. And that means that it is necessary to examine 
how man’s life relationships are built up in any set of socio- 
historical conditions and what is the special structure of 
the activity that those relations give rise to. It is neces- 
sary, furthermore, to examine how the inner structure of 
man’s consciousness also changes at the same time as the 
structure of his activily. The characteristics of the inner 
structure of consciousness are also ils psychological ones. 

We have already tried to show thal a cerlain type of 
psychic reflection corresponds to a certain type of structure 
of activity. That dependence is also retained subsequently, 
in the stages of the evolution of human consciousness. The 
main difficulty in research here is to find the actual ‘gen- 
eratrices’ of consciousness, its real inner relations that are 
not only hidden from our self-observation but are now and 
then contradicted by what the latter discloses. 

In order to prepare to analyse the main changes in con- 
sciousness that take place during the development of human 
society, we have to dwell first of all on certain general fea- 
tures proper to its developed structure. 

We have already noted that the main change in the form 
of psychic reflection thal occurs during the transition to 
man is that reality is discovered to him in the objective 
stability of ils properties, in its separaleness and indepen- 
dence from his subjective attitude to it, and from his real 
needs, or, as il is pul, is ‘presented’ to him. This ‘presen- 
tationism’ properly consists in being aware, in the conver- 
sion of unconscious psychic reflection into conscious re tlec- 
tion. Let us take an cxample to clarify whal we mean by 
that. 

Suppose a person is walking along the street deep in con- 
versation with his companion. In normal cases all his be- 
haviour would ultimately be in full accordance with what 
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is going on around him; he slows his pace at crossings, avoids 
on-coming pedestrians, steps off the pavement onto the road- 
way and back again, and so on. Obviously he is perceiving 
his environment. Has he, however, a conscious image of 
the situation in the street? If he is very deep in conversation, 
he may very well not. In that case we can say that the situ- 
ation in the street is not ‘presented’ to him at that moment. 
But now he is clearly conscious that before him is the house 
where he is going with hiscompanion. A picture of the street 
opens up before him now, as it were, and is ‘presented’ 
to him. 

This example undoubtedly depicts a psychological phenom- 
enon that is only analogous to the fact that we are examin- 
ing. All the same it can show in what sense we are employing 
the term ‘presentation’. 

Thus reality is presented to man in consciousness. How 
is that fact possible psychologically? 

Any psychic reflection is the result of a real connection, 
of a real interaction of a living, highly organised, material 
subject and the material reality around him. The organs 
of psychic reflection themselves are at the same time organs 
of this interaction, organs of vital activity. 

Psychic reflection cannot arise without life, without the 
subject’s activity. It cannot help depending on activity, 
cannot help being subordinated to the subject’s life rela- 
tions realised by activity, cannot help being partial, since 
these relations themselves are partial. 

In other words psychic reflection inevitably depends on 
the subject’s relations with the reflected object, i.e. on its 
vital meaning for the subject. That remains correct also 
as regards man, but with the transition to human conscious- 
ness something new also develops. An animal, on experl- 
encing a need for food, is stimulated by that influence that 
is stably associated with food; this influence in fact only 
acquires the force of a food stimulus for it. With man it is 
otherwise. 

When a primitive beater raises game—and that is the direct 
objective of his action—he is conscious of this goal, that is 
to say it is reflected for him in its significance in objective 
(in this case direct labour) relations. 

The meaning or significance is also that which is objec- 
tively revealed in an object or phenomenon, i.e. in a system 
of objective associations, relations, and interactions. The 
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significance is reflected and fixed in language, and acquires 
stability through that. In this form, in the form of linguis- 
tic meaning, it constitutes the content of social conscious- 
ness; by entering into the content of social consciousness 
it also becomes the ‘real consciousness’ of individuals, ob- 
jectifying in itself the subjective sense of the thing reilect- 
ed for them. 

Conscious reflection is thus psychologically characterised 
by the existence of a specific internal relation, namely 
the relation between the subjective sense and meaning. 

This relation is very important and we shall therefore 
have to dwell on it specially. Since the concept of meaning 
or significance is more developed in modern psychology, 
we shall begin by examining it in particular. 

Meaning is the generalisation of reality that is crystal- 
lised and fixed in its sensuous vehicle, i.e. normally in 
a word or a word combination. This is the ideal, mental form 
of the crystallisation of mankind’s social experience and 
social practice. The range of a given society's ideas, science, 
and language exists as a system of corresponding mean- 
ings. Meaning thus belongs primarily to the world of ob- 
jective, historical phenomena. And that must be our start- 
ing point. 

Meaning, however, also exists as a fact of the individu- 
al consciousness. Man perceives the world and thinks about 
it as asocial, historical entity; he is armed and at the same 
time limited by the ideas and knowledge of his time and 
his society. The wealth of his consciousness is in no way 
reducible to the wealth of his personal experience. Man does 
not know the world like a Robinson Crusoe making inde- 
pendent discoveries on an uninhabited island. He assimilates 
the experience of preceding generations of people in the 
course of his life; that happens precisely in the form of his 
mastering of meanings and to the extent that he assimilates 
them. Meaning is thus the form in which the individual man 
assimilates generalised and reflected human experience. 

As a fact of individual consciousness meaning does not, 
however, lose its objective content and does not become a 
purely ‘psychological’ thing. What I think, understand, and 
know about a triangle may of course not coincide exactly 
with the meaning of ‘triangle’ accepted in modern geometry. 
But that is not a fundamental contrast. Meaning has no 
existence except in concrele human heads; there is no inde- 
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pendent realm of meanings, like Plato’s world of ideas. It 
is consequently impossible to counterpose this meaning in 
the consciousness of the individual to ‘geometric’, logical, 
or objective meaning in general as a special psychological 
meaning; the distinction here is not between the logical and 
the psychological, but rather between the general and the 
isolated, the individual. Can ‘anybody’s’ concept really 
exist? 

The main psychological problem about meaning is the 
question of what is its real place and role in man’s psychic 
life, what they are in his life. 

Reality is revealed to man in meaning, but in a special 
way. Meaning mediates man’s reflection of the world inas- 
much as he is aware of it, i.e. inasmuch as his reflection 
of the world is based on the experience of social practice 
and includes that. 

A sheet of paper is reflected in my consciousness not only 
as something rectangular, white, and covered with lines and 
not only as a certain structure and a certain integrated 
form, but also precisely as a sheet of paper, as paper. The 
sense impressions | receive trom it are refracted in my con- 
sciousness in a definite way because I have assimilated the 
corresponding meanings; otherwise the sheet of paper 
would just remain something white, rectangular, etc., for 
me. But when I perceive paper—and this is very impor- 
tant in principle—I perceive this real paper, and not 
the meaning ‘paper’. As a rule meaning is introspective- 
ly missing in my consciousness; in refracting the per- 
ceivable or the conceivable, meaning is not itself thereby 
recognised or thought about. That is a fundamental psy- 
chological fact.*! 

Psychologically, meaning is thus the general reilection 
of reality developed by humanity and fixed in the form of a 
concept or knowledge, or even in the form of an ability 
or skill as a generalised ‘mode of action’, norm of behaviour, 
etc., that has become accessible to my consciousness (more 
or less fully and many-sidedly). 

Meaning is the reflection of reality irrespective of 


41 It is another matter that meaning can be comprehended, but 
that is a secondary phenomenon that arises only when the object 
of consciousness is not the thing signified but the meaning itself, 
as happens, for example, in study of a language. 
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man’s individual, personal relation to it. Man finds an al- 
ready prepared, historically formed system of meanings 
and assimilates it just as he masters a tool, the material 
prototype of meaning. The psychological fact proper, the 
fact of my life, is this, (a) that I do or do not assimilate a 
given meaning, do or do not master it, and (b) what it be- 
comes for me and for my personality in so far as I assimilate 
it; and that depends on what subjective, personal sense it 
has for me. 

The concept of sense has been developed in bourgeois 
psychology in very different directions. Muller called it an 
embryonic image; Binet was much shrewder in calling it 
an embryonic action. Van der Veldt tried to demonstrate the 
formation of meaning experimentally as the result of a pre- 
viously undifferentiated signal’s acquiring for the subject 
the meaning of an action conditionally associated with it. 
Most contemporary writers, however, have taken another 
line, considering the concept of sense only in connection 
with language. Poland difined sense as the aggregate of 
all the psychic phenomena, evoked in consciousness by a 
word, Titchener as complex, contextual meaning, and Bart- 
Jett more exactly as the meaning created by the ‘wholeness’ 
of a situation, and many others as the concretisation of 
meaning, as the product of denoting. 

For all this difference in understanding sense, there is 
also something in common in these writers, and that is that 
they treat phenomena belonging to the sphere of conscious- 
ness itself identically as the initial phenomena for analysis, 
and therefore remain identically locked within this sphere. 
But consciousness cannot be understood from itself. 

Another approach in principle is that of genetic, histor- 
ical research. This is an approach from the angle of analys- 
ing phenomena belonging not to consciousness but to life 
itself, i. e. from the aspect of phenomena that characterise 
the real interaction of a real subject with the world around 
him, in all the objectiveness and independence of its proper- 
ties, connections, and relations. And sense therefore appears 
to a historical investigation of consciousness primarily as 
a relation that is created in life, in the subject’s activity. 

Arising in the course of the development of activity, 
in practice linking animal organisms with their environment, 
this specific relation is originally biological, and animals’ 
psychic reflection of the external medium is inseparable 
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from this relation. Subsequently, for the first time only 
in man, this relation is differentiated for the subject as his 
relation and comprehended. This conscious sense is created 
concretely psychologically by an objective relation reflected 
in man’s head of what stimulates him to act to what his 
action is directed as its direct result. In other words con- 
scious sense expresses the relation of motive to goal. It is 
necessary simply to stress specially that we use ‘motive’ 
not to signify the experiencing of a need but as signifying 
the objective thing in which this need is concretised in the 
conditions and to which the activity is directed. 

Suppose a student reads the literature recommended to 
him. That is a conscious, purposive process. Its conscious 
aim is to assimilate the content of this literature. But what 
personal sense does this aim, and so the corresponding activ- 
ity, have for the student? That depends on what the motive 
is that stimulates the activity realised by his action. If it 
consists in preparing him for his future profession, the read- 
ing will have one sense for him, but if it is simply, for exam- 
ple, to pass an examination, then the sense of the reading 
will understandably be quite another one, and he will read 
the literature with other eyes, and assimilate it in a differ- 
ent way. 

The question of personal sense can thus be answered by 
bringing out the corresponding motive. 

Sense is always the sense of something. There are no 
‘pure’ senses. Subjectively sense therefore belongs, as it were, 
to the comprehended content itself, and seems to be part 
of its objective content. That circumstance has also created 
very great misunderstanding in psychology and _ psycho- 
logising linguistics, which is expressed either in complete 
indistinguishableness of these concepts, or in sense being 
considered a concretised meaning, depending on the context 
or situation. In fact, although sense (‘personal sense’) and 
meaning introspectively seem merged in consciousness, 
the two concepts need to be differentiated from one another. 
They are linked internally with one another but only by 
a relation that is the reverse of the above-mentioned one; 
or rather, sense is expressed in meanings (like motive in 
aims), but not meaning in senses. 

In some cases the disparity between sense and meaning 
in consciousness comes out especially clearly. One may know 
some historical event or another very well and excellently 
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understand the significance of some historical date, but 
that date may at the same time have a different sense for 
one: one sense, for example, for a youth who has not yet 
left school, another for the same youth when he is defending 
his country, and giving his life for it, on the battlefield. 
Has his knowledge of this event, of this historical date, 
been altered or increased? No, it has perhaps even become 
less distinct, something perhaps even forgotten; for some 
reason, however, it is now recalled and brought to mind, 
and then it proves to be illuminated in his consciousness, 
as it were, by some already quite different light, and brought 
out, as it were, in a fuller content. It has become different, 
but not as meaning, and not from the angle of knowledge 
of it, but from the aspect of its sense for the individual; it 
has acquired a new, deeper sense for him. Such changes 
had already been noted by Ushinsky. 

In introducing a differentiation between personal sense 
and meaning proper into the psychological description of 
consciousness we must stress that this differentiation does 
not relate to the whole content but only to that to which 
the subject’s activity is directed, for personal sense expres- 
ses precisely his attitude to comprehended objective phe- 
nomena. 

We have dwelt in detail on the question of meaning and 
sense because their relation is that of the main ‘generatrices’ 
of the inner structure of human consciousness; it does 
not follow from that, however, that while being the main 
ones they are the only ones. Even while simplifying and sche- 
matising the very complex relations that are inherent in 
developed consciousness, we may yet, for all that, digress 
from one of its ‘generatrices’, namely from its sense content. 

It is sense content (sensations, feelings, images of per- 
ception, representations) that forms the basis and condi- 
tion of any consciousness. It isits material tissue, as it were, 
that which forms the richness and fullness of conscious 
reflection of the world. At the saine time this content is what 
is direct in consciousness, what is directly created by the 
conversion of the energy of external stimulation into a fact 
of consciousness. But, while being the basis and condition 
of any . onsciousness, it is its ‘generatrix’ precisely because 
it.does not, in itself, express everything specific in it. 

Suppose a person suddenly loses his sight. The world 
would then be dimmed in his consciousness, but would 
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his consciousness of the world be altered? No, his conscious- 
ness of the world would, of course, be retained. It is another 
matter when a person’s higher brain processes are disturbed. 
It is then precisely his consciousness itself that is dras- 
tically altered, although all his possibilities of direct sense 
perception of the world remain intact. That is well 
known. 

Just as obvious is the statement that a change and devel- 
opment of the directly sensuous content of consciousness 
only happen in the course of the evolution of human forms 
of activity. The evolution of phonematic hearing in man 
comes about by men’s employment of audible speech, while 
man’s eye begins to see differently than the crude, non-hu- 
man eye only inasmuch as the object becomes a social ob- 
ject for him. 

The last question, finally, on which we shall have to 
dwell briefly is that of the general method of psychological 
research into the evolution of consciousness. 

The evolution of consciousness, we know, does not have 
its own independent history, and is ultimately governed by 
the evolution of being. This general proposition of Marxism 
retains its force, it goes without saying, in respect of the 
development of individual consciousness and the con- 
sciousness of individual people. 

What is the concrete link between the psychological fea- 
tures of man’s individual consciousness and his social he- 
ing? How, in other words, do we pass in research from anal- 
ysis of the social conditions of the life of society to that of 
man’s individual consciousness? And is it possible in gen- 
eral to make such a transition? 

The answer to that stems from the basic psychological 
fact that the structure of man’s consciousness is linked in 
a regular way with the structure of his activity. 

Man’s activity then can only have a structure that is 
created by given social conditions and the relations between 
people engendered by them. It is necessary, however, to stress 
here that, in speaking of the individual person’s conscious- 
ness, we must bear in mind precisely those concrete condi- 
tions and relations in which this man is placed by the force 
of circumstances and that this connection is never at all 
direct. 

Our general method thus consists in finding the structure 
of men’s activity that is engendered by given concrete, his- 
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torical conditions, and starting from that structure to bring 
out the essential psychological features of the structure 
of their consciousness. 


2. Primitive Consciousness 


In bourgeois psychological literature a very broad, not quite 
definite meaning is illegitimately attached to the concept 
of primitive consciousness (more often termed thought). Any 
consciousness is called primitive that differs from the con- 
sciousness of men belonging to so-called civilised society 
(Lévy-Bruhl and others). A false counterposing of two 
types of psyche is thus created at bottom, namely between a 
‘lower’ and a ‘higher’ psyche, a counterposing based on reac- 
tionary, colonialist ‘doctrines’ about the alleged psychic 
inferiority of whole peoples. 

When we speak of primitive consciousness we have some- 
thing else in mind, namely man’s consciousness in the initial 
stages of society’s development when, already possessing 
primitive tools, they waged a joint struggle against nature, 
when they had common labour, common ownership of the 
means of production, and common ownership of its product, 
when, consequently, there was, as yet, no social division 
of labour and private property relations, and no exploitation 
of man by man. In short we have in mind the conscious- 
ness of men in the early stages of the evolution of the 
primitive communal system. 

What is it that characterises the structure of man’s con- 
sciousness psychologically at those early historical stages? 

Its characteristics stem from the main features inherent 
in man’s activity in those conditions. The first of these 
features is that the new structure of activity, social by 
nature, did net originally embrace all its forms. 

The range of the conscious was limited simply to the 
individual’s relations that were directly relations of the 
process of material production. As Marx and Engels said: 


The production of ideas, of conceptions, of consciousness, is 


at first directly interwoven with the material activity and 
the material intercourse of men.‘2 


ae a Marx and Frederick Engels. The German Ideology. Op. 
clt., p 30. ; 
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The sphere of sex relations, for example, is therefore not 
represented at all in primitive linguistic meanings; clear 
evidence of that is the fact that all sex terms were original- 
ly asexual. For that same reason the names of domestic ani- 
mals appeared before those of wild ones; the same also ap- 
plies to plants. 

In other words the sphere of linguistic meanings already 
coexisted at the dawn of man’s evolution with a much wider 
sphere of instinctive, biological senses, in the same way as 
men’s still numerous instinctive relations with nature co- 
existed along with their socially mediated relations with 
it. That is the first point. 

Another feature characterising consciousness at that very 
early time in its evolution is that it was not yet fully such 
even within the narrow limits of the conscious. 

The evolution of consciousness thus did not take place 
at all as if a previously dark inner field of perception were 
suddenly evenly illuminated by ‘the light of consciousness’, 
at first dimly, hardly flickering, and then getting stronger, 
which made it possible to distinguish the content composing 
it more and more correctly and exactly. The conscious was 
originally tightly limited. 

Finally, we find a feature of primitive consciousness 
that defines its general structure, its general formation as 
it were, which lasted for the whole existence of the primi- 
tive commune. 

Originally men were not at all conscious of their rela- 
tions with the group. Only the beginning of a consciousness 
that man lived in genera! in society had developed. As Marx 
and Engels put it: 


This beginning is as animal as social life at this stage. It is 

mere herd-consciousness, and at this point man is distinguished 

from sheep only by the fact that with him consciousness takes 

the place of instinct or that his instinct is a conscious one. 

At later stages, when men’s consciousness, as we shall 
see, made important steps in its evolution, linguistic mean- 
ings, formed in men’s joint labour activity, already reilect- 
ed their relations with one another as well as with nature. 
But because the relations of the individual participants 
in collective work with the conditions and means of produc- 
tion remained in general the same, the world was reflected 


43 Tbid., p 44. 
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in the same way both in the system of linguistic meanings that 
formed the group’s consciousness and in the consciousness of 
the separate individuals—in the form of these same meanings. 

This is connected psychologically with this, that the 
sense of the phenomenon that the separate individual is 
aware of and its sense for the group as a whole, fixed in 
linguistic meanings, coincide. This undifferentiated charac- 
ter of senses and meanings in consciousness is possible be- 
cause the range of the conscious still remains limited for 
a long time by those of men’s relations that are directly 
the relations of the whole group, and on the other hand 
because the linguistic meanings themselves are not suffi- 
ciently differentiated. 

The coincidence of senses and meanings is the main fea- 
ture of primitive consciousness. Although the breakdown 
of this coincidence is prepared already within the primitive 
communal system, it takes place only together with the 
breakdown of the system itself. 

The condition that prepared the differentiation of senses 
and meanings was, from the angle of the evolution of con- 
sciousness itself, the extension of the range of the conscious 
to which the development of labour necessarily led, 
i. e. of its tools and forms, and the work relations of those 
involved in production. 

The first important change in the direction of an ex- 
tension of the realm of the conscious was caused by the 
complicating of work operations and of the tools themselves. 
Production more and more called fora whole system of coor- 
dinated actions from each participant in the work, and con- 
sequently for a whole system of conscious aims, which at 
the same time were parts of a single process and of a single, 
complex action. Psychologically this merging of separate, 
partial actions into a single action was a conversion of 
partial actions into operations. The content that had pre- 
viously occupied the structural place of conscious aims 
or objectives of these partial actions thus occupied the place 
in the structure of the complex action of the conditions 
for its fulfilment. And that means, that now both the opera- 
tions and the conditions of an action could also enter the 
realm of the conscious. Only they did so in an essentially 
different way than the actions proper and their goals. 

This metamorphosis of actions, i.e. their conversion 
into operations and so the consequent birth of operations 
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of a new type (we shall call them conscious operations), 
has been well studied experimentally, but in modern con- 
ditions, it goes without saying. It is therefore easily des- 
cribed. 

When, for example, a learner hits the target in shoot- 
ing practice, he performs a definite action. What character- 
ises it? First of all, of course, what the activity is that it 
forms part of, i. e. what its motive is, and consequently what 
sense it has for him. But it is also characterised by some- 
thing else, namely by the means and operations by which 
it is performed. The aiming of the shot calls for many oper- 
ations, each one corresponding to certain conditions of 
the action: it is necessary to put the body in a certain posi- 
tion, to align the sights of the rifle and correctly establish 
the line of sight, to press the butt to the shoulder, to hold 
the breath, and to press the trigger smoothly. 

For the trained marksman none of these processes is an 
independent action, and their objectives are not singled out 
in his consciousness. He does not say to himself: ‘Now I 
must cradle the butt; now I must hold my breath’, and so 
on. There is only one aim, to hit the target; and that means 
that he has command of the motor operations necessary for 
shooting. 

It is different with the person who is only beginning to 
Jearn to shoot. First he must make it his objective to hold the 
rifle correctly, and his action consists in that; then he makes 
the aiming hisconscious action, and so on. Thus, in tracing the 
process of learning to shoot, or incidentally of the learning 
of any complex action, we see that the elements composing 
it are first formed as separate acts and only then converted 
into operations. 

These operations, however, differ from those that arise 
through the simple adaptation of an action to the condi- 
tions of its performance. As experimental research has de- 
monstrated, these operations are above all distinguished 
objectively by their flexibility and controlled nature. They 
also differ by quite another relation to consciousness. 

An action, and its objective composing part of another 
action, are no longer ‘presented’ directly in consciousness. 
That does not mean, however, that they cease to be con- 
scious. They simply occupy a different place in conscious- 
ness; they are only consciously controlled, as it were, i. e. 
can be conscious in certain conditions. Thus the operation 
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of aligning the foresight like its position itself in relation 
to the backsight, may not be presented in the consciousness 
of an experienced shot, but it is sufficient for there to be 
some departure from its normal performance for the opera- 
tion itself, like its material conditions, to come distinctly 
then into his consciousness. 

These transformations of unconscious content in conscious 
and vice versa, that occur in connection with a change 
of the place occupied by the content in the structure of the 
activity, can now also be understood neurophysiologically. 

Modern research has shown that any activity is physiolog- 
ically a dynamic functional system controlled by complex, 
varied signals coming both from the environment and the 
organism itself. These signals arriving at various intercon- 
nected nerve centres, including proprioceptors, are synthe- 
sised. Involvement of nerve centres is also characteristic 
of the structure of activity as regards its neurological as- 
pect. Activity may proceed at various stages of the nervous 
system, involving its various ‘levels’. These levels, however, 
are not equal. One of them is the leading one, while the others 
play the role of background (‘background levels’ in Bern- 
stein’s terminology‘). It is notable, here, that (as Bern- 
stein specially stresses), the sensory signals of the high- 
est, leading level are always conscious. This conscious con- 
tent also controls activity, whose structure may be differ- 
ent. Its leading level itself is determined by what Bern- 
stein called the task, i. e. by exactly that which has to be 
called objective in our terminology (we mean something 
else by task, namely the goal or objective set in certain 
conditions). 

Although the relations described above are established 
for fully developed consciousness, they permit us also to 
understand the historical origin of the possibility of being 
aware not only of the content occupying the structural place 
of a goal in activity but also the modes of activity and the 
conditions in which they take place. 

The need for awareness of operations already arose in 
the transition to the fashioning of differentiated tools, and 
especially of composite ones. The earliest tools, as archaeo- 
logical finds have shown, could still have been the result 


44 See: N. A. Bernstein. O postroenii dvizheniya (A Propos the Struc- 
turing of Movements), Moscow, 1947. 
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of simple ‘adaptation’ of natural objects to the conditions 
of labour activity (for example, the ‘natural retouching’ 
of universal stone implements in the course of using them). 

It is another matter with the production of specialised 
tools. Their fashioning necessarily calls for differentiation 
and awareness of operations, for the production of such 
tools has as its aim precisely the operation that is objec- 
tivised in it. 

Labour operations that were originally formed in the 
course of simple adaptation to existing external conditions 
thus acquire another genesis in connection with their com- 
plication: when the goal of the action is part of another 
action as a condition of its performance, the first action is 
transformed into a mode of realising the second, into a 
conscious operation. That also greatly extends the sphere 
of the conscious. The whole significance of that for the subse- 
quent evolution of human activity willbe readily under- 
stood. 

From the aspect of the structure of man’s consciousness 
the formation of conscious operations means a new step in 
its development, a step that consists in the rise of a ‘con- 
sciously controlled’ content in addition to the content pre- 
sented in consciousness. and the transition of the one to 
the other. 

In order to avoid misunderstanding here, we must note 
simply that the relation of consciousness described above 
is also preserved, as we have seen, in its developed forms, 
but is not grasped immediately by introspection. When a 
person is reading, for example, it seems to him that both 
the ideas expressed in the book and the outward graphic 
form of their expression, i.e. the text itself, are recognised 
identically—both the one and the other. In fact, however, 
that is not wholly so; in fact only the ideas and their ex- 
pression are presented in consciousness, and the outward 
aspect of the text may only seem to be conscious, as it usually 
is when there are omissions, crude typographical errors, 
etc. But if the reader asks himself whether he is also con- 
scious of the outward aspect of the text and so shifts the 
aim from the content of the text to that very aspect of it, 
he is, of course, clearly aware of it. That kind of unnoticed 
conversion of operations into action—in our example the 
conversion of perception of the text as an operation of read- 
ing into perception of it as an independent, purposive inner 
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activity—also creates an illusion of the ‘field’ of conscious- 
ness being structureless. 

Extension of the realm of consciousness through the in- 
clusion of the material conditions, means and modes of an 
action in it does not exhaust the process. 

There is yet another essential change in activity that 
leads to awareness of the sphere of men’s other relations 
coming about as well as awareness of the sphere of direct 
production. 

The emergence of a relatively stable technical division 
of labour made this change necessary; the division was ex- 
pressed in individual people’s acquiring of fixed production 
functions, i.e. in their being constantly engaged in perform- 
ing a certain round of actions. The natural consequence of 
that (once again already described in the old psychology) 
was that a kind of shift of motive took place in the objective 
of these actions. The action was also now transformed, 
but no longer into an operation, as we saw above, bul into 
activity that now has an independent motive. Because of 
that motives also come into the realm of the conscious. 

Such shifts of motives are constantly observed at the 
highest stages of development as well. These are the ordinary 
cases when a person undertakes to perform some actions 
under the influence of a certain motive, and then performs 
them for their own sake because the motive seems to have 
been displaced to their objective. And that means that the 
actions are transformed into activity. Motives of activity 
that have such an origin are conscious motives. They do 
not become conscious, however, of themselves, automati- 
cally. [t requires a certain, special aclivity, some special! 
act. This is an act of reflecting the relation of the motive 
of a given, concrete activity to the motive of a wider acliv- 
ity, that realises a broader, more general life relation that 
includes the given, concrete activity. 

While arising originally as an actually occurring shift 
of motives to conscious aims, the process of becoming aware 
of motives then becomes a sort of general mechanism of 
consciousness. The motives that correspond to primary biolog- 
ical relations can therefore also become conscious and can 
enter the realm of the conscious. 

That fact has a dual significance. 

(1) It makes it psychologically understandable how re- 
flection of the sphere of other human relations can become 
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conscious at a certain stage of socio-historical evolution, 
as well as reflection of the sphere of directly material pro- 
duction. 

At the dawn of the evolution of society, for example, 
men’s sexual relations, not yet limited by anything, lay in 
the sphere of purely instinctive relations, but the gradual 
contraction of the range of possible relations of marital 
community between the sexes that began indicates that 
these relations were then coming into the sphere of conscious 
relations. The fact that some of them became taboo already 
suggests the possibility that relations of kinship had become 
conscious. 

(2) The fact of a shift of motives to the goals of actions 
makes it psychologically understandable how new needs 
could arise and the very type of their development become 
altered. 

A need of some sort is a prerequisite of any activity. 
In itself a need cannot, however, determine the concrete 
direction of activity. A need gets its definiteness only in 
the object of the activity; it has as it were to find itself in it. 
In so far as a need finds its definiteness in an object (becomes 
‘objectified’ in it), the object becomes the motive of the 
activity, and that which stimulates it. 

In animals’ activity the range of possible motives is 
strictly limited to actual natural objects corresponding to 
their biological needs, and any step in the development of 
the needs themselves is caused by a change in their physical 
organisation. 

It is another matter in the conditions of men’s social 
production of objects serving as means of satisfying their 
needs. As Marx and Engels said, production furnishes not 
only the material for a need but also the need for material.” 

What, however, does it mean psychologically? In itself 
the fact of the satisfaction of a need by means of new ob- 
jects—means of consumption—can lead only to this, that 
the objects acquire a corresponding biological sense and 
perception of them will subsequently stimulate activity di- 
rected to getting them. We are concerned with the production 
of objects that serve as means to satisfy a need. And for 
that it is necessary for consumption—whatever the form it 


46 See: Karl Marx and Frederick Engels. The German Ideology. 
Op. cit., pp 42. 82. 
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takes—to lead to reflection of the means of consumption 
as what must be produced. Psychologically that means that 
the objects—the means of satisfying needs—must be recog- 
nised as motives, i.e. must enter consciousness as an inner 
image, as a need, as stimulation, and as objective. 

The link between consciousness of motives and the devel- 
opment of needs is not exhausted, of course, by the fact of 
consciousness of motives corresponding to natural needs. 
The decisive psychological fact consists in the shift of mo- 
tives precisely to those objectives of action that do not 
directly meet natural, biological needs. Such, for example, 
are the cognitive motives that subsequently arise. Knowl- 
edge, as the conscious aim of an action, can also be stimulat- 
ed by a motive that meets a natural need for something. 
The conversion of this objective into a motive is also the 
birth of a new need, in our example a thirst for knowledge. 

The creation of new, higher motives and the formation 
of new, specific, human needs corresponding to them are a 
very complicated process, which also takes place in the form 
of a shift of motives to objectives and their recognition. 

Thus, already in the conditions of primitive society, 
the evolution of material production and of the mutual re- 
lations between people built up during it created a need for 
full extension of the realm of the conscious. As more and 
more aspects and relations of human affairs begin to be de- 
termined socially, i.e. become social in their nature, con- 
sciousness more and more acquires the character of the uni- 
versal form of man’s psyciiic reflection of reality. That does 
not, of course, mean that all reality now forms part of the 
realm of the conscious; it only means that everything can 
enter this sphere. 

We have not the space to trace out the concrete depen- 
dencies that link together the successive stages of the broad- 
ening of the sphere of the conscious with the historical 
stages of the evolution of primitive society. That calls for 
extensive special research. We can only note that the facts 
which characterise the level of development of production, 
of men’s mutual relations and their language, are undoubt- 
edjv evidence that the process of broadening the sphere of 
the conscious was already completed at the level of the prim- 
itive communal system. 

The stages in the extension of the realm of the conscious 
described above only express the evolution of consciousness 
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from its functional aspect, from the aspect of the develop- 
ment of the process of comprehension. These stages, in 
forming layers on each other, as it were, also form the func- 
tional structure of consciousness, which is characterised by 
the process of comprehending the content, which occupies a 
different place in the structure of activity, taking place 
in a psychologically different concrete form. 

Thus the content that occupies the structural place of 
objective in an action, is always presented, i.e. is always 
aclually realised. The content that forms part of the struc- 
ture of activity as the action’s conditions and as the opera- 
tions meeting these conditions is realised differently, as 
we have seen. Finally the motives of the activity are realised 
differently still. Consciousness thus by no means appears 
to us, even from this functional and descriptive aspect of 
it, as an unqualified, uniform ‘psychic space’ limited only 
by its ‘volume’ and the brightness of its ‘glow’, but does 
so as characterised by definite relationships and a histori- 
cally moulded structure. The forming of this functional 
structure of consciousness also constitutes the main content 
of the evolution of man’s consciousness, which takes place 
within the limits of its general, primitive type. 

This general type of consciousness is characterised, as 
we have already said, by a coincidence of meanings and 
senses. This coincidence is originally the psychological ex- 
pression of the sameness of men’s relation to the instruments 
and products of labour, i.e. to the first objects that enter 
the realm of the conscious. 

The development of the means and relations of produc- 
tion, however, and the extension of the sphere of cognised 
phenomena taking place on that basis had inevitably to 
lead to a divergence between how these phenomena are 
reflected in the heads of individual people and how they are 
generalised in linguistic meanings, only in the form of 
which they can be comprehended. In the epoch of primitive 
society this divergence is expressed in a person’s sense of 
the phenomena of reality being comprehended within a 
limited round of meanings. The latter, on the other hand, 
acquire a capacity to migrate from one group of the phenom- 
ena of reality, which they reflect, to the phenomena of 
another group. 

The many facts that constitute the factual aspect olf 
Lévy-Bruhl’s well-known conception are evidence of this 
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divergence, which survives vestigially in certain conditions 
for a Jong time still after the breakup of the primitive 
commune. But this same divergence at the same time pro- 
vides the key to a correct understanding of the phenomena 
that he describes as ‘prelogical’. 

Lévy-Bruhl points out, for example, that the men of 
the Eluichol tribe identify deer and feathers, wheat and 
deer, etc. among themselves. This seems also to characterise 
their thinking, i.e. the way these things are represented in 
it. 

This generic, i.e. generalised, image, he writes, ‘implies 
something quite different from the quite similar image that 
comes to the mind of a European in the same circumstances.*® 
But that, of course, is impossible. It is impossible for their 
thinking to be really such. Their thought is not character- 
ised just by a ‘logic of implication’ that merges wheat and 
deer in a single, generalised image, but primarily by the 
fact that they rationally sow fields of wheat and with full 
consciousness of the object of their actions hunt deer. In 
practice they act quite differently in regard to the one and 
the other: quite different images of these objects have also 
obviously been created among them, and they are by no 
means merged with one another in their thinking when 
they cultivate plants or pursue game, as has been pointed 
out many times by Lévy-Bruhl’s critics. 

It is another matter what is the form in which the sense 
of what is presented enters their consciousness, i.e. what 
are the linguistic means that still objectify in themselves 
the reflection in consciousness of the given objects from 
the aspect of the group’s relation to them. For from the 
aspect of these relations deer and wheat really have some- 
thing in common, which is that they are identically objects 
on which the tribe’s existence depends. 

Wheat, the Huichol say, was once a deer. In a special 
ceremony they place a deer on wheat, treating it as if it 
were a sheaf of the latter. In the view of Lumholtz and 
Levy-Bruhl this happens because wheat is a deer in the 
notions of the Indians. 

If we start from the point that the structure of primitive 
consciousness and of the consciousness of modern man is 


46 L. Lévy-Bruhl. Les fonctions mentales dans les sociétés infé- 
rieures (Alcan, Paris, 1922), p 136. 
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the same, then such an assumption is understandable, al- 
though it also leads to a flagrant contradiction with the 
facts of the practical life of the men of this tribe. If, on 
the contrary, we start from the point that primitive consci- 
ousness has a quite different internal structure than ours, 
which is that it is characterised still by an indifference 
of senses and meanings, then the phenomena described take 
on a quite different aspect. 

The resemblance of the meanings ‘deer’ and ‘wheat’ is 
obviously, from this point of view, only the form of compre- 
hending the carrying over of their sense, i.e. the transfer 
of the group’s practical relations from deer to wheat. This 
transfer, which reflects the transition from a predominance 
of hunting and herding to a predominance of plant growing 
(which leads to an important change of mutual relations 
within society—which is now already tribal), is also con- 
solidated ideologically in the ceremony described. 

We find the same in other cases as well. The even more 
puzzling implication of the meanings ‘deer’ and ‘feather’, 
for example, expressed only awareness of the fact that an 
arrow has to be so fashioned as to be able to hit a deer. The 
fact of the binding of deer hairs to the feathering of an 
arrow that directs its flight is evidence of that. 

Among the peoples of Bantu tribes barren wives are recog- 
nised as a calamity. Lévy-Bruhl explains that by their 
thinking identifying barren women and crop-failure. We 
must, however, reject the preconceived idea that conscious- 
ness is determined by thinking and knowledge. Then, behind 
this ‘implication of representations’ or this ‘ignorance’, 
something quite different is revealed, and that is the peculiar 
form of expression of the identity of the social sense (mean- 
ing) of the one and other in consciousness: smallness of a 
family leads to a lack of grain in the household, the same as 
a crop-failure. 

The many facts of the ‘mystic implication’ of the prop- 
erties of objects and men’s actions or relations are partic- 
ularly noteworthy. In the conditions of the commencing 
development of a social division of labour and private prop- 
erty, objects actually acquire ‘ultrasensory’ properties for 
man that depend not on the things themselves and not on 
their natural character, but on the men’s relations moulded 
in production. It is these relations that also determine how 
an object really appears for man. If awareness of this, 
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however, acquires special forms quite different from ours, 
that once again does not depend on a ‘mysticalness’ of 
thinking but is determined by the fact that in the epoch 
when men’s social relations are already objectively differ- 
entiated, their consciousness continues to preserve its ear- 
lier structure and earlier type of awareness through direct 
embodiment of the sense cognised in socially developed 
meanings. 

The general picture presented by the forms of conscious- 
ness described is specially complicated by the difficulty 
of separating psychological, proper linguistic, and purely 
ideological formations from one another. To analyse this 
picture we need above all, of course, to make a careful 
study of the connections of the phenomena that characterise 
consciousness with the concrete, socio-economic conditions 
that give rise to them. But in modern, so-called ethno- 
psychology, this has not been adequately done, so that the 
concept of primitive consciousness remains extremely vague 
in it, as we have already noted. 

We have not set ourselves the task of tracing the course 
of the historical evolution of consciousness in this essay. 
We therefore limit ourselves, as regards the early forms of 
consciousness, to the general description given above of its 
most primitive structure. 

The primitive structure of consciousness with progressive 
development was already breaking down in tribal society, 
but its new internal structure only found full expression in 
the later stages of class society. We shall now try to describe 
its main features in precisely those stages. 


3. Men’s Consciousness 
in Class Society 


We saw above the simplest inner structure of man’s con- 
sciousness, which reflects his relation to nature and to other 
men under the primitive communal system. It is characterised 
by the sense of the phenomena of realily still coinciding di- 
rectly for man with the meanings socially developed and 
fixed in language, in whose form these phenomena are com- 
prehended. Common property put men into identical rela- 
tions with the means and products of production, and they 
were reflected identically in the consciousness both of the 
individual and of the group. The product of common labour 


244 


had a common sense, for example, of ‘good’ or the ‘common- 
weal’, both objectively, socially, in the life of the commu- 
nity, and subjectively for any of its members. Socially 
developed linguistic meanings, crystallising the objective 
social sense of phenomena, could therefore serve as the direct 
form of the individual consciousness of these phenomena 
as well. 

The breakdown of this—we might call it the primitive, 
integrated—formation of consciousness had already been pre- 
pared within primitive society. As we have already remarked 
it was prepared (if we bear in mind the changes taking place 
in a reflected way in consciousness) by a broadening of the 
range of conscious phenomena and the disparity arising, as 
a consequence, between the wealth of the conscious and the 
relative poverty of the language, which sometimes led to an 
inadequate psychological differentiation of meanings. 

Only the emergence and development of a social division 
of labour, however, and of private property relations, could 
lead to the old structure of consciousness giving way to a 
new structure corresponding to the new socio-economic con- 
ditions of men’s life. 

This new structure of consciousness had a quite different 
relation of the main ‘generatrices’ of consciousness, i.e. 
senses and meanings. This, as we shall see, is a relation of 
estrangement between them, which we may conventionally 
call disintegrated. 

The main change typical of man’s consciousness with the 
development of class society is change of the relation of the 
plane of senses and the plane of the meanings in which 
they become conscious. 

Another very important change relates to the ‘functions’ 
of consciousness, and at the same time to its phenomenal 
aspect, i.e. the subjective phenomena that constitute its 
content. From the aspect of the functional development of 
consciousness this change consists in the forming of inner 
psychological processes proper. Let us first consider this 
particular change. 

The evolution of language and speech creates the premise 
for it, so we shall have to return once again to their sources. 

The development of men’s oral intercourse leads to the 
rise of vocal actions, i.e. actions that have a special ob- 
jective, namely vocal transmission or communication of a 
certain content. 
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This content is rigorously defined. The development of 
speech does not, of course, begin with conversations about 
something or other. Ils function is determined by its being 
embedded in men’s collective activity. It consequently re- 
alises some content of that activily. What, precisely, is the 
content of the activity that can be realised in vocal acts? 
Obviously, only that which relates to the planning, organi- 
sation, and control specific to the activity, i.e. which does 
not constitute its direct, practical realisation. This is the 
‘ohase of preparation’ of practical labour activity, which 
also constitutes ils theoretical aspect. The latter is thus 
distinguished from the direct, practical labour process al- 
though it also still remains merged with vocal intercourse. 

A new step is the separation of the theoretical, cognitive 
function of speech from that of intercourse proper. a separa- 
tion that also begins in the next historical stage. Its histor- 
ical precondition is isolation of the function of organising 
production and exchange, and in that connection, too, of the 
affective function. This circumstance imparts an independent 
motivation to speech, i.e. converts it into a relatively in- 
dependent activity. 

The development of the division of labour and a certain 
isolation of mental activity Jed to vocal acts now no longer 
realising just intercourse but to their being directed to 
theoretical ends as well, which made their outward form 
optional and even unnecessary; subsequently, therefore, they 
acquired the character of purely internal processes. 

These internal processes (inner speech actions, and the 
inner activity (linguistic in form, and inner operations sub- 
sequently formed by the general Jaw of the shift of motives) 
now operate as purely cognitive processes, viz., aS processes 
of speech thinking or, perhaps, as processes of active remem- 
bering, etc.; in short, they form a special group of internal 
mental processes that are vocal only in the sense that their 
texture is formed by linguistic meanings capable of being 
separated from the direct effect of the thing meant. 

What the subjective form of these meanings is, i.e. how 
they are sensually represented in the individual conscious- 
ness—whether in the sound image of a word or in an inner 
visual image—is fundamentally a matter of indifference. 
Kiven their inner form is not wholly necessary; thinking 
can also be based on an external graphic representation of 
words or on mathematical or chemical formulae; it can 
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take place as the thinking out loud or as thinking ‘with a 
pen in hand’. From this aspect of the development of the 
forms of human life what is really essential to these thought 
processes is that they do not directly transform the material 
world, that their product, whatever external, material form 
it acquires, is a theoretical product. 

Man, for whom these inner processes are the main content 
of his activity, can therefore only exist on condition that 
he receives some of the products of social material produc- 
tion in exchange for the product of his activity. The ideal 
products of his own activity have to be converted into ob- 
jects that are not ideas for him. For man himself his theoret- 
ical activity thus becomes a means of realising his practical 
life. It does not follow from that, of course, that his theoret- 
ical activity now coincides with the material process of 
his life; even subjectively, even psychologically, it differs 
from real practice. It is not that, however, that is important 
for us now, but something else, viz., that with the separation 
of mental Jabour from physical, men’s activity in the form 
of ideas becomes capable of implementing his life. 

So a form of activity arises that the old idealist psychology 
considered the sole ‘psychological’ one, the sole subject- 
matter of psychological study. For that reason it is of 
special interest to analyse it. 

As we have already said, the social division of labour 
led to mental and material activity falling to the lot of 
different people. At the same time there was a separation of 
this form of activity from material, practical activity, which 
was engendered by separation of the personal relations and 
connections of the individuals whose exclusive occupation 
it was. 

This separation of men’s mental activity also found re- 
flection in their heads, so that they began to see in it not 
a historically arising form of the manifestation of the single 
process of man’s real life, but a manifestation of a special, 
mental principle that formed a special world, the world 
of consciousness opposed to the world of matter, the world 
of extension. 

That false, idealist conception of the opposition of mind 
and matter has played a truly fatal role in psychology. 
and still does. The erroneous counterposing of mind and 
matter was expressed in thought and any inner mental 
activity not being distinguished from the very beginning 
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as what they are in fact. They did not figure in psychology 
as a historically engendered form of the realisation of real 
human life (which constitutes their main content for some 
people only in certain historical circumstances), but as an 
allegedly special activity, as a special process opposed in 
principle to the processes of outward practical activity and 
completely independent of it. 

The inner activity of ideas is, of course, a profoundly 
unique, qualitatively special activity, but for all that it 
is genuine activity and not the reflection of a special prin- 
ciple. Mental labour is therefore also precisely labour, even 
though a special form of it. 

This labour is governed by the general conditions of any 
production, so that it is necessary to pay attention even to 
the labour time required for it. 


Otherwise (Marx and Engels wrote) I risk at least that the ob- 
ject that is my idea will never become an object in reality, and 
can therefore acquire only the value of an imaginary object, 
i. @. an imaginary value.*" 

Only as a result of the social division of labour into mental 
and physical are the conditions created making it possible 
for the processes of inner activity to be presentable to 
man as something quite different from those of external 
activity, as something that constitutes their primordial, 
eternal opposition. 

Analysis of the process of man’s historical development 
thus shows that his life can be manifested, from the aspect 
of its content most vital for him, in the form of a theoretical 
activity of ideas and, in certain circumstances, even mainly 
as such. It produces ideal, mental products, but for man 
these are transformed into objects that satisfy his practical 
needs, i.e. into food, clothing, and shelter. The social rela- 
tions in which this metamorphosis is accomplished separate 
his ideal activity from the material, practical activity that 
falls to the lot of other people. When man’s ideal activity 
thereby loses its proper sense for him, by acquiring a gross 
sense of earnings, he strives all the harder to get a firm foot- 
ing in another, but also mental, activity, which, moreover, 
begins all the more to seem to him to belong to a special 


47 Karl Marx and Frederick Engels. The Holy Family, Collected 
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248 


world that can even be represented as the only real one. 
The more mental and physical labour, and mental activity 
and material activity, are divided from one another, the 
less is man able to see in the former the outcome, a copy, 
of the second, and to see the common nature of their struc- 
ture and their psychological laws. 

That puts its stamp on scientific psychology, too, whose 
development has long followed the line of research into 
exclusively inner psychic activity as independent of external 
activity. Inner psychological processes were therefore treated 
in a one-sided way, only as determining outward activity; 
the dependence of the formation of the inner activity itself 
on external activity, however, was concealed. Even when 
the moulding of mental processes in a child was being in- 
vestigated their sources were at best considered to be his 
sense perceptions; the development of mental acts, however, 
was represented as an independent process on which the 
development even of external actions themselves from some 
sort of obvious material depended. It was overlooked that 
inner, theoretical processes were originally differentiated 
within external, outward activity, and only later trans- 
formed into a special kind of activity. 

The question of whether thought and man’s other forms 
of inner, inward, ‘ideal’ processes should be considered a 
form of his activity, or something else, is a most important 
one, incidentally, for psychology, as regards both its method 
and a concrete, scientific approach to the psyche. 

Psychological analysis demonstrates that inner, ideal ac- 
tivity has the same structure as practical activity. In think- 
ing, too, we should consequently distinguish between acti- 
vity, acts, and operations proper, and the functions of the 
brain realising them. 

It is precisely because of the commonness of the structure 
of inner theoretical activity and outward practical activity 
that their separate structural elements can and do pass 
into one another, so that inner activity is constantly em- 
bracing separate external acts and operations, while devel- 
oped external, practical activity incorporates inner, thought 
actions and operations. 

When I occupy myself with scientific work, my activity 
is, of course, a thinking, theoretical one, but during it 
several objectives become singled out for me that call for 
external practical activity. Let us assume that I have, for 
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example, to set up a laboratory experiment (and I mean to 
set it up, and not to think it up or design it), and that I get 
about laying wire, driving screws, sawing, soldering, etc.; 
in mounting the equipment I perform actions that, though 
practical, nevertheless form part of the content of my theo- 
retical activity and that are senseless without it. 

Let us assume, further, that the way of including some 
instrument or other that forms part of the set-up requires 
me to pay attention to the level of the general resistance of 
the electric circuit, and that I mentally calculate this while 
fixing the leads to its terminals; in that case conversely, 
a mental operation forms part of my practical action. 

The common nature of external, practical activity and 
the inner activity of ideas is not limited simply to the com- 
munity of their structure. It is also psychologically essential 
that they both equally, though differently, link man with 
the world around him, which is consequently reflected in 
his head, that both the one and the other form of activity 
is mediated by a mental reflection of reality, and that they 
are equally intelligent, meaningful processes. The wholeness 
of man’s life is also expressed in their community. 

Only the ‘disintegration’ of man’s life that occurred at 
a certain historical stage led to the opposing of inner, 
thought activity to practical activity and created a rupture 
between them. This relation (rupture) is consequently neither 
universal nor eternal. In man, whose life is not limited 
simply to mental labour but is many-sided, embracing varied 
forms of activity, including physical activity, his thinking 
also has a many-sided character. It is therefore not fixed 
simply in the form of abstract thought, and the transition 
from thought to practical activity is made as a wholly natu- 
ral act. ‘From the outset it [thought—7r.] is always a 
factor in the total life of the individual, one which disap- 
pears and is reproduced as required.’*® 

It is most important for psychology to bring out the 
community of structure of mental and practical activity, 
and the community of their inner connection with the re- 
flection of reality. That enables us, in particular, to under- 
stand how, withall-round development of man’s personality, 
a harmonious uniting of these historically differentiated 
forms of activity is psychologically possible. 


48 Karl Marx and Frederick Engels. The German Ideology. Op. 
cit., p 263. 
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The first change in consciousness, which was brought 
about by the development of a social division of labour, 
thus consists in the separation of mental, theoretical ac- 
tivity. 

Consciousness, moreover, is altered, as regards its func- 
tional structure, in that man becomes aware as well of the 
inner links of his activity, which thereby get the chance 
to develop to the full. They acquire a relative independen- 
ce, become purposive, controlled, and consciously moti- 
vated, i.e. develop into a special kind of activity. Subjec- 
tively, man’s psyche now figures as thought, as mental ac- 
tivity in general, as an aggregate. reservoir. or subject of 
inner psychic processes. Classical psychology also depicted 
it thus. 

Another and, moreover, very important change in con- 
sciousness is, as we have already said, the change in its 
inner structure. That comes out especially clearly in the 
conditions of developed class society. Its foundation is 
the separation of the bulk of the producers from the means 
of production that occurs in those conditions, which trans- 
forms men’s relations more and more into ones purely of 
things that are separated (‘alienated’) from man himself. 
As a result his own activity also ceases to be for him what 
it in fact is. 

This ‘alienation’ comes about through the development 
of forms of property and relations of exchange. Man’s la- 
bour was not originally separated from its material con- 
ditions. Man was united with these conditions. which were 
objectively the sine gua non of his Jile, by a natural rela- 
tionship. But the development of the productive forces 
inevitably disso! ved this relationship, which was also expres- 
sed in the develupment of forms of property. So a dissolu- 
tion of the worker’s original relation to the land, the ins- 
truments of labour, and labour itself, came about.?? The 
bulk of the producers, finally, were converted into hired 
labourers, whose only property was their capacity to work. 
The objective conditions of production were now opposed 
to them as another’s property. They could therefore live 
and satisfy their vital wants only provided they sold their 


49 See: Karl Marx, A Contribution to the Critique of Political 
Economy {Progress Publishers, Moscow, 1978), pp 188-217. 
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labour power, i.e. alienated their labour. But labour was 
the most intrinsic content of their life; they consequently 
had to alienate the very content of their life. 

The same process that led to separation of the producers 
Jed on the other hand to a separation as well of the condi- 
tions themselves, which appeared as the property of capital- 
ists in the form of capital. The capitalist now also perso- 
nifies these conditions, which, as far as the worker is con- 
cerned, are opposed to him, the worker. But the capitalist’s 
capital also has its own existence separate from the capi- 
talist, which takes possession of his own life and subordi- 
nates it to itself. 

These objective conditions, engendered by the develop- 
ment of private property, also determine the features of 
man’s consciousness in the conditions of class society. 

The traditional psychologist, of course, refuses to con- 
sider them, seeing in them only a relation of things. He de- 
mands that psychology shou!d, come what may, remain 
within the context of the ‘psychological’, which he under- 
stands purely as subjective. He even reduces psychologi- 
cal study of man’s industrial activity to investigation of 
its ‘psychological components’, i.e. of those psychic fea- 
tures for which engineering presents a demand. He is unable 
to see that industrial activity itself is inseparable from peo- 
ple’s social relations, which are engendered by it and deter- 
mine their consciousness. 

But let us return to our analysis of these relations. 

A consequence of the ‘alienation’ of human life that has 
occurred is the emergent disparity between the objective 
result of man’s activity on the one hand, and its motive on the 
other. In other words, the objective content of the activity 
is becoming discrepant with its subjective content, with 
what it is for man himself. That also imparts special psy- 
chological features to his consciousness. 

The activity of the primitive beater is subjectively 
evoked by his share in the common bag, which corresponds 
to his needs; the quarry is, at the same time, the objective 
result of his activity in connection with the group’s acti- 
vity. The hired worker in capitalist production is also sub- 
jectively striving to meet his need for food, clothing, shel- 
ter, etc., as a result of his activity, but its objective product 
is something else altogether. It may be the gold ore that 
he mines, or the palace that he builds. 
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What he produces for himself is not the silk that he weaves, 
not the gold that he draws from the mine, not the palace that 
he builds. What he produces for himself is wages, and silk, 
gold, palace resolve themselves for him into a definite quan- 
tity of the means of subsistence, perhaps into a cotton jacket, 
some copper coins, and a lodging in a cellar.5° 


His labour activity itself is transformed for him into 
something different than what it is. Its sense for him does 
not now coincide with its objective meaning. 

Does the worker in capitalist production know, for ex- 
ample, what weaving or spinnings is? Does he possess the 
appropriate knowledge and meanings? Of course he does, 
at least in so far as what is needed to weave, spin, or drill 
intelligently, in short to perform the labour acts that con- 
stitute the content of his work. But weaving does not have 
the subjective sense of weaving for him, or spinning of spin- 
ning. 

The twelve hours’ labour, on the other hand, has no meaning 


for him as weaving, spinning, drilling, etc., but as earnings, 
which bring him to the table of the public house, into bed. 


So weaving has the objective meaning of weaving for him 
and spinning of spinning, but that is not the special feature 
of his consciousness. His consciousness is characterised by 
what the relation of these meanings is to the personal sense 
his labour actions have for him. We already know that sense 
depends on motive; consequently the sense of weaving or 
spinning for the worker is determined by what induces him 
to weave or spin. His conditions of life, however, are such 
that he does not spin to satisfy a social need for yarn, does not 
weave to meet a social need for cloth, but for wages; that 
also imparts sense to weaving for him, and to the yarn and 
cloth produced by him. 

Although the social meaning of the product of his labour 
is not hidden from him, it is a meaning foreign to the sense 
this product has for him. So, if he is given the chance to 
choose work, he finds himself forced to choose primarily 
between higher or lower pay, more reliable or less reliable 
earnings, rather than between spinning or weaving. 


50 Karl Marx. Wage Labour and Capital. In: Karl Marx and Frede- 
rick Engels. Collected Works, Vol. 9 (Progress Publishers, Moscow, 
1977), pp 202-203. 
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This point is revealed ever more and more clearly, toge- 
ther with the worker’s mounting feeling of uncertainty about 
tomorrow and his feeling of dependence on conditions that 
have nothing in common with the content of his labour. 
According to contemporary psychological research abroad, 
English women factory workers’ estimate of the permanence 
of work takes first place in their appraisal of a job. Other 
facts indicate the same thing. Workers, for example, reluc- 
tantly accept retraining for other jobs organised by indus- 
trial companies precisely because it undermines their feel- 
ing of security in their old job. 

The foreignness of meanings to the sense behind them also 
comes out of course at the opposite pole of society. For the 
capitalist, for instance, the whole sense of spinning and 
weaving consists in the profit he will make from them, 
i.e. in a thing devoid both of the properties of the output 
of production in itself and of its objective meaning. 

The alienation of people’s personal relations and their 
conversion into a relation purely of things comes out parti- 
cularly clearly in the power that money, the universal means 
of exchange, has acquired over man. 


The less you eat, drink, and buy books; the less you go to the 
theatre, the dance hall, the public house; the less you think, 
love, theorise, sing, paint, fence, etc., the more you save—the 
greater becomes your treasure which neither moths nor rust 
will devour—your capital. The less you are, the less you express 
your own life, the more you have, i. e. the greater is your alien- 
ated life, the greater is the store of your estranged being.... 
All the things which you cannot do, your money can do. It 
can eat and drink, go to the dance hall and the theatre; it can 
travel, it can appropriate art, learning, the treasures of the past, 
political power—all this it can appropriate for you—it can 
buy all this: it is true endowment.® 


Everything acquires a dua] aspect under the dominance 
of private ownership of the means of production, viz , both 
man’s own activity and the world of objects around him. 

The picture that an artist puts all his skill into, he has 
to paint in order to convert it into money, into a thing that 
has nothing in common with painting. Nevertheless the 
picture retains ils real sense for the rich industrialist who 
buys it. For him it may, perhaps, acquire the sense of a 


>? Karl Marx. Economic and Philosophic Manuscripts of 1844. 
In: Karl Marx and Frederick Engels. Collected Works, Vol. 3 (Progress 
Publishers, Moscow, 1975), p 309. 
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thing in which he wants to invest some of his money, or 
of a thing testifying to the prosperity of his firm. 

The doctor who buys a practice in some little provincial 
place may be very seriously trying to reduce his fellow ci- 
tizens’ suffering from illness, and may see his calling in 
just that. He must, however, want the number of the sick 
to increase, because his life and practical opportunity to 
follow his calling depend on that. 

This dualism distorts man’s most elementary feelings. 
Even love proves capable of acquiring the most ugly forms, 
not to mention love of money, which can become a verita- 
ble passion. 

The penetration of these relations into consciousness also 
finds psychological reflection in a ‘disintegration’ of its 
general structure characterised by the rise of an estrange- 
ment between the senses and meanings in which the world 
around man and his own life are refracted for him. 

Whatever concrete, historical feature of man’s psyche 
under the dominance of private property relations that we 
take (whether thought, interests, or feelings), it inevitably 
bears the impress of this structure of consciousness and can 
only be properly understood from its peculiarities. To ig- 
nore these peculiarities and remove them from the context 
of psychological research is to deprive psychology of historical 
concreteness, converting it into a science solely of the psyche 
of an abstract man, of ‘man in general’. 

What we said above about the general structure of man’s 
consciousness under capitalist production does not yet give 
anywhere near a full psychological description of it. To 
make any progress in that respect we must pay attention 
to at least the following two circumstances. 

(1) The first circumstance is created by the nature of 
the alienation of man’s activity itself. The point is that 
the ‘alienated’, is not, of course, what has simply ceased to 
exist for me. Alienated labour, for example, is by no means 
labour that does not exist for the worker. Jt exists for him, 
of course, and, moreover, forms part of his ]ife in two ways: 
negatively and positively. 

It forms part of his life negatively because this labour 
takes part of his life away from him, because, for him, to 
work does not mean to live. ‘Life begins for him where 
this activity ceases, at table, in the public house, in bed.’ 

53 Kar] Marx. Wage Labour and Capital. Op. cit., p 203. 
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Jt is positive in two respects. 

(a) It is positive as the means of his activity. They con. 
stitute real wealth, the ‘technical’ side, so to speak, of 
his life; it is the wealth of knowledge, skills, and know-how 
that he must possess in order to perform his labour activi- 
ty. 

(b) It is positive as a condition of the enriching of his life 
with a new content quite different to that proper of his 
alienated activity, but nevertheless engendered precisely 
by it. The worker in a capitalist mill not only alienates 
his labour; he enters into relations with other people in that 
way—with the person exploiting his Jabour on the one hand, 
with his fellow-workers on the other hand. And these, of 
course are not simply ‘theoretical’ relations, but are em- 
bodied for man above all in the class struggle that he has 
to wage at any stage of the development of class society 
—as slave, as serf, or as proletarian. This struggle goes 
on at any socia] pole—at that of supremacy and at that of 
enslavement or subjugation. 

The development of this struggle at the pole of supremacy 
is the evolution of ever greater inhumanity in man, and 
we now know to what terrible limits this inhumanily can 
develop. 

At the opposite pole of the development of this struggle 
is the evolution of the truly human in man. In capitalist 
society, therefore, 


the worker must choose, must either surrender himself to his 
fate, become a ‘good’ workman, heed ‘faithfully’ the interest 
of the bourgeoisie, in which case he most certainly becomes a 
brute, or else he must rebel, fight for his manhood to the last, 
and this he can only do in the tight against the bourgeoisie.** 


The practical movement that expresses this indignation 
leads to real unity of individuals; they recover their human 
essence, in their mouths human brotherhood becomes a 
truth, and then ‘the nobility of man shines upon us from 
their work-hardened bodies’.®® 

The character of workers’ relations with one another 
creates a sense (Sinn) of collectiveness which also per- 


‘+ Frederick Engels. The Condition of the Working-Class in Eng- 
land. In Karl Marx and Frederick Engels. Collected Works, Vol. 4 
(Progress Publishers, Moscow, 1975), p 416. 

5> Karl Marx. Economic and Philosophic Manuscripts of 1844. 
Op. cit., p 313. 
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meates their attitude to work; therefore only among workers 
is consciousness of labour, even with alienation of its pro- 
duct, truly moral. Although the worker is forced to sell his 
labour power, labour is never, for him, converted simply 
into a commodity. 

(2) The second circumstance that needs to be pointed 
out is the following. While part of the worker’s life is alien- 
ated along with practical alienation of his labour, and 
this finds reflection in his consciousness, the real relations, 
on the other hand, retain their human sense for him. This 
sense does not escape him, and is not dressed up in a mys- 
tic envelope of religion. His spiritual ideals and his moral- 
ity are human, his consciousness needs no religious notions, 
which remain empty for him, devoid of sense. 


If he chances to have any religion he has it only in name, not 
even in theory. Practically he lives for this world, and strives 

to make himself at home in it.5é 
Because there are no motives in the worker’s activity 
by which another person might lose his sense for him and 
acquire simply the significance of a thing, the worker is 
much more humane in his everyday life than the capitalist. 


‘To them (the workers—ANL.) every person is a human being, 
while the worker is less than a human being to the _ bour- 


geois.’5? 

The worker experiences a feeling of hatred and anger 
for enslavers but these feelings in no way express a loss 
of humanity. 

This rage, this passion, is rather the proof that the workers feel 
the inhumanity of their position, that they refuse to be degraded 
to the level of brutes.5® 

What the workers are completely free of is the ‘reverence 
-or money’, the ‘religion of capital’. Money has no special 
ense of its own for them, and although they are forced al] 
he same to work for its sake, 

for them money is worth only what it will buy, whereas for the 


bourgeois it has an especial inherent value, the value of a god.... 
Hence the workman is much less prejudiced, has a clearer eye 


66 Frederick Engels. The Condition of the Working-Class in Eng- 
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for facts as they are than the bourgeois, and does not look at 
everything through the spectales of personal selfishness.5® 

So a closer examination of the general picture of man’s 
life in capitalist society brings out not only its dual char- 
acter but also its inner contradictoriness. 

Man’s life in these conditions is not simply split into 
its inherent content and into a content alien to it. For man 
himself his whole life remains an integral one. It therefore 
also takes the form of an inner struggle in which his resist- 
ance to this relation that subordinates him to itself is ex- 
pressed. The mutual foreigness of senses and meanings 
in consciousness is directly hidden from man, and does not 
exist for his introsprection. It is discovered to him all the 
same, but only in this form, i.e. as the processes of inner 
conflict that are usually called contradictions of conscious- 
ness and sometimes, more expressively, torments of con- 
sciousness. These are processes of becoming aware of the sense 
of reality, processes of establishing the personal sense in 
meanings. Let us consider them first in their simplest form. 

The discrepancy originally arising between the human 
group’s relations to the reality around it, on the one hand, 
which is generalised in a system of linguistic meanings, 
and the personal relations of individual people, on the other 
hand, which form the sense of what is reflected for them, 
already complicates the process of awareness. In certain 
conditions this process takes on very fanciful forms, as we 
have seen, of the nature of ‘participations’. 

Consciousness may develop in these forms as universals, but 
only to a certain limit. The complication of production, and 
in connection with that the extension of positive knowledge 
of nature, inevitably leads to a development and differ- 
entiation of meanings, which consists in meanings now 
more and more reflecting the objective relations between 
objects, to which the socially developed technical modes 
and means of human activity are subordinated. At the sa- 
me time they are more and more freed from social relations 
to the cognised phenomena crystallised in them. 

These relations are now sometimes reflected in special 
meanings, and sometimes, too, this content is reflected by 
means of meanings rather than in the meanings themselves. 
To understand that we must, at the same time, allow 


59 Frederick Engels. The Condition..., Op., cit., pp 420-421. 


258° 


for the concomitant change in the forms of language and 
social consciousness. 

From the aspect of the history of language this is asso- 
ciated with the technicisation of language (Abayev), which 
consists in words not directly bearing a reflected content, 
because of the development of language, but of transmit- 
ting it indirectly. From the angle of the history of social 
consciousness this is associated with the fact that ‘the ideo- 
logy expressed in a language is succeeded by an ideology 
expressed by means of language’.® 

One and the same system of linguistic meanings thus 
proves capable of expressing a different, and even opposite 
content. Even the root difference in men’s ideas and thoughts 
that inevitably arises in class society therefore does not 
also require different languages and different systems of 
linguistic meanings to express it. There are, of course, a 
difference and oppositeness in how the slave and the slave- 
owner, the peasant and the feudal lord, the worker and 
the capitalist imagine the world, but it in no way calls 
for such a difference in their language, in the verbal mean- 
ings which they possess, and is by no means reduced to 
them. 

From the psychological aspect, from the aspect of the 
process of consciousness, this is connecled with the fact 
that this process now takes on an expanded and developed 
character. For consciousness of the sense of a phenomenon 
being disclosed is only possible in the form of awareness 
of the phenomenon; as we have said many times, a sense 
that is not embodied in meanings is not yet sense that has 
become conscious for man. This establishing of sense in 
meanings is now transformed from the process of its simple 
concretisation in meanings into a very complex one that is, 
as it were, the resolution of a particular psychological task. 

This task sometimes becomes painfully difficult. The 
‘torment of the word’, the agony of objectifying sense in 
meanings, the pangs of becoming aware of the sense when, 
as Dostoyevsky put it, ‘the idea won’t go into words’, have 
been described many times in the scientific literature and 
in fiction. They are by no means the same as the creative 
torment of thinking; they are the torment precisely of con- 


60 V. Abayev. Language as Ideology and Language as Technique. 
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sciousness, of becoming aware. It is therefore in vain to 
seek their nature in the nature of cognitive activity proper. 

Their nature does not lie simply in the process of estab- 
lishing sense in meanings now taking a very complicated 
form; for the complication of the process creates, on the 
contrary, very broad possibilities. Their true nature lies 
in the contradictoriness of the content of man’s life itself; 
it is associated at the same time with the limited nature of 
social, now class, consciousness. 

We have already seen that man does not simply face tasks 
of becoming aware of the world around him, and of his life 
and himself in that world. His individual consciousness is 
only possible in conditions of social consciousness, in assim- 
ilating which he reflects reality, as it were, through the 
prism of socially developed meanings, i.e. knowledge and 
notions. With developed ‘technicised’ language, more- 
over, man does not simply master a range of linguistic mean- 
ings. He does so by assimilating the system of ideas and 
views that they express. Otherwise it would be quite im- 
possible psychologically to master them. In other words, 
mastery of a system of linguistic meanings is, at the same 
time, as well, mastery of a more general ideological con- 
tent, i.e. mastery of meanings in the broadest scope of the 
term.°! 

As we know, the dominant ideology in class society is the 
ideology of the dominant class, which reflects and consol- 
idates the existing social relations. But we have already 
seen that these relations become enslavers of man, subor- 
dinating his life to themselves and creating inner contradic- 
tions in it. Just as the embodiment of human life in these 
relations is not its complete, genuine embodiment, so, too, 
the embodiment of senses engendered by man’s life in mean- 
ings that reflect these relations that are alien to it is in- 
complete and untrue. That also creates the incompleteness 
and inadequacy of consciousness and of becoming conscious. 

We must stress that although we are concerned here with 
the inner inadequacy of consciousness, its incompleteness 
and inadequacy cannot he eliminated in any way other 


61 We once again draw readers’ attention to our dual use of 
‘meaning’—sometimes as the meaning of a word (verbal meaning) 
and at other times as knowledge, as the content in general of social 
consciousness assimilated by the individual. 
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than through a practical change in the objective conditions 
that engender this inadequacy; or rather, if those conditions 
are preserved, they can be eliminated only at the price of 
isolating consciousness from real life or through active strug- 
gle against the conditions themselves. 

Man strives to eliminate the disintegrated nature of his 
consciousness. He does not strive for adequacy and truthful- 
ness in his consciousness, moreover, in any way from an 
abstract Jove for truth. It is his striving for true life that 
is expressed in that; that is why it is so intent, and why 
it sometimes imparts such a really dramatic character to 
the processes of becoming conscious—to the most cher- 
ished processes of man’s ‘inner life’. 

This striving is different, however, at the different so- 
cial poles, takes dissimilar forms, and has a dissimilar out- 
come. 

At the pole of the ruling classes it takes the form of man’s 
denial of himself and his life, and therefore cannot be in 
any way permanent or lasting; the main point is that this 
striving is powerless and can only be realised in an illuso- 
ry way, only in emotion. 

Maxim Gorky demonstrated its negative form and its 
weakness in the image of the Gordeyevs and his portrait of 
Bugrov. 

Ignat Gordeyev’s whole life was dedicated to the accumu- 
lation of capital, and in that his cupidity and cruelty knew 
no bounds. In periods of passion for business he treated 
people harshly and mercilessly; ‘he went about snatching up 
hundreds and thousands of roubles’. These periods were 
succeeded by others when he broke away from the shifting 
turns of affairs and another light was suddenly shed on ev- 
erything for him. ‘Ignat Gordeyev seemed to sense that he 
was not the master of his affairs but their lowest despicable 
slave. And another spirit awoke in him—the fierce.’ ‘He 
seemed to be tearing at the chains he had forged and clam- 
ped on to himself, tearing wildly at them without being 
able to break them.®? Drinking bouts would begin, then 
days of repentance and prayer. “Dear Lord, Thou sees ev- 
erything,” Ignat would murmur at last, pressing....”’? 


62 Maxim Gorky. Foma Gordeyev. In: Collected Works in ten 
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Gorky recorded the words of a Russian millionaire, mer- 
chant Buerov: ‘Another time, you come to your senses from 
the bustle of the day, and suddenly—your soul trembles, 
and you meekly think to yourself: “O Lord, does everyone, 
ot most people, live in such dark clouds as you yourself?” ’* 

‘It was strange to know,’ Gorky remarked, ‘that this man 
lived by the labour of thousands of people, and at the same 
time to hear this labour was unnecessary, was senseless in 
his eyes. 

This impotence of the striving for adequacy of conscious- 
ness is only a reflection of the objective inadequacy of man’s 
real, living relations. Psychologically it is explained in a 
twofold way, both by distortion of the senses created by 
the relations of things to which man’s life is subordinated, 
and by the system of meanings, the ideology, that reflects 
precisely these ‘untrue’ relations of things. For Gordeyev’s 
life really remained one of the piling up of capital and took 
on substance in that. In its embodied form it subdued even 
his most intimate feelings and desires. He passionately 
wanted a son, but even that wish—so human!—ac- 
quired a distorted, purely possessive sense, ‘“It’s a son I 
want, can’t you understand that? A son and heir! Who'll 
I leave my money to when I die?...” And he would grow 
peevish and morose.’® 

At the pole of labour the striving for adequacy of con- 
sciousness is, on the contrary, the psychological expression 
of a real, living striving. It does not oppose itself, does not 
negate the real content of man’s life, but cofirms its ful- 
Jest development. 

Labour, we know, acquires an ever more collective na- 
ture with the development of capitalist production; vast 
masses of workers are united, and close ranks, in the prac- 
tical struggle against the bourgeoisie. In those conditions, 
which are workers’ life conditions, nothing any longer re- 
mains of the conditions that confirmed these dominant re- 
lations in their consciousness. Even the last patriarchal- 
like threads that disguised their true character have proved 
broken. 


6+ Maxim Gorky. Sobranie sochinenii v 18 tomakh (Collected 
Works in 18 volumes). Vol. 18, Khudozhestvennaya literatura, Mos- 
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All that leads to both these dominant relations and the 
elements of new relations hidden in them emerging in their 
real, true sense for workers. 

Initially, however, this sense is not adequately realis- 
ed. To be realised it has to be embodied, to become socially 
developed meanings for consciousness that would reflect 
the real nature of the relations. But the meanings, i.e. no- 
tions and ideas that are dominant in these historical con- 
ditions are those that express bourgeois ideology. They 
are, therefore, of course, foreign to this sense. Their rooting 
in the consciousness of the masses also creates its psycho- 
logical inadequacy and ‘untruthfulness’. 

We have already mentioned the point that any inadequacy 
of consciousness or awareness is not an unimportant fact, 
but, on the contrary, hides an inadequacy of life itself, 
because consciousness is not only an ‘epiphenomenon’, not 
only a ‘side effect’, but also the sine qua non of life. A striv- 
ing to overcome this inadequacy is therefore inevitably 
created. 

The striving for adequacy of consciousness, however, 
takes a specia! form at the pole of labour in the historical 
conditions we are considering, that differs radically from 
the forms we observe at the pole of capital. It does not give 
rise to a negation of, and withdrawal from, real life, to a loss 
and distortion of its sense for man, but to denial and rejec- 
tion of the inadequate meanings that interpret this life in 
a distorted way in consciousness. At the same time it creates 
the psychological soil for assimilating adequate mean- 
ings and an adequate ideology, creates what emerges ob- 
jectively as an attraction to a socialist ideology and to a 
scientific socialist consciousness. 

The reason for this is that the sense of existing objective 
relations, if it may still be adequately realised in work- 
ers’ consciousness, and still has the form of unconscious 
sense, the form of instinct, is later realised in their prac- 
tical life—in spontaneous struggle, in workers’ practical 
uniting and associating together. Being the real sense of 
existing relations, it is effective. The difficulties and con- 
tradictions of consciousness therefore do not take the form 
of helpless indignation with oneself, or of helpless emo- 
tion, but the form of indignation against the ideology that 
subordinates consciousness to itself and of a striving for 
true understanding, and knowledge. This indignation of 
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workers against the fetters of capitalist ideology, and this 
instinct for true understanding, are well known and there 
is no need to give examples. 

From the psychological standpoint we have an essentially 
new correlation here of the main generatrices of the inner 
structure of consciousness brought out above, though still 
within the limits of its previous general structure. I[t is 
expressed in the new role of the meanings and ideas assim- 
ilated, and in the emphatic force that they are able to 
acquire by adequately reflecting real relations. 

The ideas that express these real relations, i.e. those 
of scientific socialism, which form a new socialist ideology 
under capitalism, are, as we know, developed by people 
who know science, who are eminent scientists, and who, 
at the same time fully understand the sense of the working- 
class movement. 

The great role of the ideas of scientific socialism is com- 
prehensively disclosed by the Marxist teaching on the in- 
culcation of socialist consciousness in the spontaneous work- 
ers’ movement. We would simply like to stress once more 
a most important psychological moment typical] of con- 
sciousness at this historical stage of its evolution, which 
is the new relationship arising between senses and the 
meanings and ideas now embodying them that we have 
just noted and that imparts a special role to them in life. 

This relationship is such that man’s becoming aware of 
senses, which occurs within the system of these meanings, 
gives his actions new psychological features. They seem 
once more to get the full force and naturalness of instinct, 
and at the same time to retain the rationality and clarity 
of aims inherent in developed human activity. 

The mounting force of these features is a kind of ‘psy- 
chological enigma’ for capitalist ideologists. Its link with 
spread of the ideas of scientific socialism, however, is suf- 
ficiently clear to them for them to increasingly step up their 
struggle against these ideas. 

This strength is finally converted, in certain historical 
circumstances, into a force of historical action that destroys 
the domination of private property relations and emanci- 
pates man’s labour. This practical annulment of the relations 
of private property and practical emancipation of human 
labour, which brings about the ‘reintegration’ (as Marx 
put it) of man himself, leads to a reintegration of his con- 
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sciousness as well. So there is a transition to a new, inner 
structure of consciousness, to a new ‘formation’ of it, viz. 
to the consciousness of socialist man. 

The main psychological change here once again consists 
in a change in the main relation of consciousness, i.e. the 
relation between sense and meanings. Like any change 
in a meaningful relation, it is impossible without a change 
in what is related, but it does not affect both parts of the 
relation concerned in the same way. 

Its basis is the practical return of the subjective con- 
tent of activity, i.e. of the real sense of activity for man, 
to objective activity, and the wiping out of the discrep- 
ancy and contradiction between them, that comes about 
as a consequence of the elimination of private property in 
the means of production. 

The socialist worker, just like the worker in a capital- 
ist undertaking, is occupied in weaving, spinning, etc. 
but for him this work has the sense precisely of weaving, spin- 
ning, etc. Its motive and its objective product are not now 
foreign to each other for him, because he is now working 
not for exploiters but for himself, for his class, for society. 

The socialist worker receives wages for his work, so that 
his work also has the sense of earnings for him, but the pay 
is only a means for him to realise some of the output of 
social production for his personal consumption. This change 
in the sense of labour is engendered by its new motives. 

The new motivation of labour is also a new attitude to 
the task of mastering the technique of labour, the instru- 
ments of labour, and production operations. As a relation 
of consciousness it is one of the sense of labour and of the 
corresponding range of concrete meanings, knowledge. These 
concrete meanings—knowledge and know-how—now lose 
their foreignness to the sense of labour. Possession of them 
ceases to be simply a condition for earnings or, if we have 
the capitalist employer in mind, a condition for making 
profit, i.e. it is a condition in both cases for getting results 
that have nothing in common with the essence of production 
itself and its product. These concrete meanings emerge for 
man in their reality, in their own content as a condition 
of high productiveness, of productivity. The thirst for know- 
ledge now, understandably, becomes much stronger. 

This is a necessary condition of the forming of the new 
man’s consciousness: for the new sense must be realised 
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psychologically in meanings; for sense not objectified and 
concretised in meanings and knowledge is not yet conscious, 
is not yet a sense that fully exists for man. The new sense 
of labour is also realised in mastering what is called the cul- 
ture of labour and that which constitutes its intellectual 
aspect. 

The realm of meanings now emerges quite differently 
for man. Objectively it is expressed in this, that whereas, 
on the one hand, there is mastery on the broadest scale of 
the wealth of experience of human practice crystallised and 
reflected in this realm, on the other hand this wealth 
now seems to appear to people in the light of new personal 
senses. Everything genuine in it is brought out with empha- 
sised force in consciousness and develops rapidly, while 
the illusory loses sense and fades. 

The new inner structure of consciousness arising, i. e. its 
new ‘formation’, above all also has this new relation of 
senses and meanings. The new relation is by no means a re- 
turn to their original simple coincidence, to their simple 
fusion. It retains a developed form of complex transitions 
from the one to the other. There is only a change of sorts 
on the plane of senses that abolishes the phenomenon of the 
disintegrated character of consciousness. Man’s conscious- 
ness now hecomes integrated in structure. 

Does this characteristic of the structure of consciousness 
constitute its truly psychological one? That point arises be- 
cause the characteristics of consciousness include a rela- 
tion with social consciousness and its ideological content 
that in itself is not, of course, the subject-matter of psy- 
chology. A tool, for example, is, however, not in itselr a 
‘psychological’ object, but the inner structure of intelli- 
gent tool activity, like the process of handling a tool, has an 
undoubted psychological content. In implementing man’s 
activity a tool so reconstructs it that its more elementary 
constituent processes are thereby altered. 

The separate acts are altered—both the outward, prac- 
tical ones and the inner, theoretical ones; the change of ac- 
tions, too, gives rise to a development of their modes and 
operations, and consequently of the meanings as well in 
which they are crystallised for consciousness. Finally, as 
modern experimental research has shown, the most elemen- 
tary functions, too, are altered, depending on the operations 
that they realise; suffice it to mention, for example, that the 
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thresholds of sensations can sometimes be altered several 
times over depending on what place a given form of sensi- 
tivity occupies in an activity and how the corresponding 
sensory operation enters into it. 

It is this strictly objective dependence of partial pro- 
cesses on the general structure. of man’s activity and con- 
Sciousness determined by the concrete, historical conditions 
of their lives that also makes the change in human qualities 
and forces taking place before our eyes psychologically under- 
standable, qualities and forces that are creating a new psy- 
chological image of man himself. Is it possible, for example, 
not to see the inner link between the fact that men’s real 
community has been disclosed to them without further 
distortion by the material form of their relations with one 
another, and the fact that previously dominant feelings have 
begun more and more to give way to new, genuinely human 
feelings? 

For the difference between senses and motives is always 
also a difference between will and feelings. The brave deed 
whose motive is to enslave another man, to seize another’s 
possessions, or to get promotion, and the courageous ac- 
tion whose motive is to help the common cause have quite 
different psychological qualities of course. But there is 
also a psychological difference between great exploits when 
they are done under a contradiction in the whole of life (and 
therefore seemingly only in one sphere of the personality), 
and feats in which man’s personality is expressed in all its 
natural integrity and fullness; for only on that condition 
can the exploit’s moral force and inner beauty be _ per- 
fect. 

By ignoring the dependence of the separate peculiarities 
and features of man’s psyche on the general character of 
his consciousness determined by the conditions of his real 
life, psychology in fact inevitably comes to deny their his- 
torical nature. In trying to reduce man’s psychological 
image to his separate capabilities and qualities, psychology 
takes a direction in its research opposite to that of their 
actual forming. Everything therefore appears upside-down 
in it; the determined is depicted as the determinant, effect as 
cause. It sees even the motives of human activity in the sub- 
jective experiences engendered by them: in feelings, in the 
excitement of interest or attraction. Continuing its analy- 
sis in that direction, psychology finally finds the source 
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of these experiences in the emotions and inclinations engen- 
dered in man, and in the peculiarities of his instincts. 

The line that historical analysis opens up shows, on the 
contrary, that the human psyche’s properties are determined 
by man’s real relations with the world, which depend on 
the objective, historical conditions of his life. These rela- 
tions also create the features of human consciousness’s struc- 
ture that reflects them and that characterises men’s psyche 
in its actual social essence. 

Without going into the problem of tracing the concrete 
history of the evolution of man’s psyche, we have limited 
ourselves simply to a very short sketch of its most common, 
historical ‘formations’ Even so this sketch has shown that 
what seems at first glance to be immutable in man is in fact 
only a transitional stage in his historical evolution. It makes 
it possible, moreover, to see something else, viz., that real- 
ly free, really all-round development of human conscious- 
ness only begins with its ‘reintegration’, which comes about 
through a radical reform of society. 

A new psychological structure of consciousness does not, 
of course, arise suddenly and immediately after a change 
in the conditions of being. It also does not arise of itself, 
spontaneously, without struggle and without an educating 
of people, without socialist ideology being inculcated in 
their consciousness. Active training of new psychological 
qualities, on the contrary, is a very necessary condition of 
its becoming. 

The metamorphosis taking place in consciousness does 
not immediately embrace al] aspects of man’s life or all 
his relations with the world. Here, as with the first display 
of consciousness, it does not happen so that all reality issud- 
denly being illuminated as it were by a new light; much still 
appears at first in the old light because meanings, notions, 
and ideas are by no means altered by themselves, automat- 
ically, as soon as they lose their roots in life’s objective 
conditions. They may retain the force of prejudices for 
man, sometimes requiring persistent struggle to undermine 
them in his consciousness. 

On the other hand, the ‘reintegration’ of consciousness 
occurring is by no means, as we have already said, a transi- 
tion to coincidence, to simple coherence of the systems of 
personal senses and meanings in man’s consciousness. The 
inner work, which is that of becoming aware of, objectivi- 
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sing subjective, personal attitudes to reality and to the sys- 
tem of socially developed meanings, is not only preserved 
but also does not become less complex and tense. There is 
only a sort of shifting of it to the sphere of more diverse, 
more profound, and finer living relations, which man must 
become aware of for himself and, as it were, ‘find himself’ in. 

So men’s consciousness evolves psychologically, changing 
qualitatively, so that its old features die out and new ones 
take their place. At the dawn of human society man’s con- 
sciousness reached the stage of its primitive formation; 
only the subsequent development of the social division 
of labour, of exchange and forms of property, led to the evo- 
lution of its inner structure; at the same time, however, 
it made it limited and contradictory; a new time has arri- 
ved—a time of new relations giving rise to a new conscious- 
ness in man, and it is still difficult for us to imagine the 
whole vastness of the outlook for its future growth. 


* * * 


To end this short sketch it remains for us to sum up 
some of the theoretical conclusions regarding the funda- 
mental approach to the psyche. 

The points that we were able to cover did not, of course, 
exhaust even the most important content of the psyche’s 
evolution. Our sketch cannot, therefore, pretend to be an 
essay on the history of the psyche’s evolution; the task that 
it has attempted is that rather of presenting a sketch of 
the theory of psychic development, or more exactly of inves- 
tigating the actual principle of an historical approach to 
the psyche. 

What are the general conclusions that we have come to? 

The traditional approach to the psyche starts from a 
difference in phenomena and processes of a dual kind. The 
first kind are the inner processes and phenomena that we 
find within ourselves, viz., sense images, concepts, emotion- 
al experiences, and at the same time processes of thinking, 
imagination, voluntary recall, etc. All these belong to the 
sphere of the psychic. It is they that constitute in the ag- 
gregate Descartes’ famous ‘cogitatio’. 


By the word ‘to think’ I mean everything that happens in us 
in such a way that we perceive it immediately in ourselves; 
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that is why not only to hear, to wish, and to imagine, but also 
to feel, are the same thing as to think.* 

The other kind is the phenomena and processes that, 
unlike those of the first type, form the external material 
world. They include the material reality surrounding man, 
and equally his own body and the physiological phenomena 
and processes taking place in it. In their aggregate all these 
phenomena and processes constitute the sphere of the phy- 
sical, the world of ‘extension’. 

Thus two groups of phenomena and processes proved to 
be opposed to one another, and allegedly it is only the 
first that is subjected to study in psychology. What then 
constitutes the specific difference between this group and 
physical phenomena and processes? It is their purely sub- 
jective nature, i. e. that they allegedly exist simply as da- 
ta of the subject’s direct inner experience and have no other 
existence; for any other form of existence would already 
be their existence in the physical world, in the world of 
extension, and not of thought. 

The approach to the psyche that begins with this distinc- 
tion quite inevitably, and with certain reservations, complete- 
ly closes the book of man’s practical, sensory activity 
to psychology, without which psychology (as Marx remarked) 
cannot become a really meaningful and real science.®® 

There is also another approach to the psyche. Its philo- 
sophical basis is the theory of reflection. This approach 
also relies on a certain initial difference, that between the 
material subject of life and the objective reality of things 
in which the subject lives, i.e. with which he constitutes 
a special form of material interaction. In other words, from 
the standpoint of this approach, the subject is not opposed 
to the world like Fichte’s ‘Ego’ but is linked in practice 
from the beginning with it; life and the subject’s vital ac- 
tivity really link him with the object, implementing their 
interconversions, which are originally expressed simply 
as metabolism. 

At a certain level of development of the material sub- 
ject’s life, specific phenomena necessarily also arise that 


6“ Rene Descartes. Les principes de la philosophie. Premiére 
partie (Belin, Paris, s.a.), pp 43-44. 

68 See Karl Marx. Economic and Philosophic Manuscripts of 
1844. In: Karl Marx and Frederick Engels, Collected Works, Vol. 3 
(Progress Publishers, Moscow, 1975), p 303 
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reflect the properties of objective reality in their connec- 
tions and relations, i. e. reflect reality in its physical ma- 
terialness. This is the psychic form of reflection. 

Psychic reflection, taken in the system of connections 
and relations of the matter of the subject himself, is only 
a special state of this matter, a function of his brain; taken 
in the system of the subject’s links and relations with the 
world around him, it is an image of this world. 

There is thus a real process in which the reflected engen- 
ders a reflection, the ideal. This process is also the mate- 
rial process of the subject’s life expressed in those proces- 
ses of his activity that link him with the objective world. 

It is in consequence of the fact that activity in practice 
links the subject with the surrounding world, affecting it, 
and being subordinated to its objective properties, that 
phenomena arise in him that are an ever more adequate 
reflection of this world. In so far as the activity is mediated 
by these special phenomena and is, as it were, pregnant with 
them, it is animate activity. 

At a certain, relatively late stage of evolution activity 
may be interiorised, i. e. may also acquire the form of an inner 
activity of ideas, but it remains a process implementing the 
real life of a real subject and does not become ‘purely’ mental, 
opposed in principle to external, directly practical activity. 
The absolutising of the opposition between them character- 
istic of traditional idealist psychology is only an ideologi- 
cal expression of the actual separation of mental and phy- 
sical labour that occurred during the evolution of society, 
a separation that in fact has the same non-absolute, histo- 
rically transient character, as the economic relations that 
gave birth to it. 

This approach thus rejects the dualist opposing and iso- 
lation of inner, theoretical activity from outward, practical 
activity. It calls on the one hand for a clear differentiation 
between reflection proper, as an image of reality (in what- 
ever form this reflection arises, whether as sensation, a 
concept, or some other form), and the processes proper of 
activity, including inner activity. 

To reject this separation and confusion is at the same 
time to reject the idealist conception of the psyche expres- 
sed by them. It enables us to overcome the idea of the psyche 
as something that has a special existence of its own thanks 
to which it can allegedly form part of material processes, 
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interact with them, implicate something in itself, etc. It 
is necessary to stress that specially, and to add a rider, be- 
cause the very mode of expression of psychological concepts 
and relations to which we have become accustomed bears 
the stamp of this conception. We usually say, for instance, 
that something ‘happens in our consciousness’, etc., but 
that, of course, is only unavoidable homage to linguistic 
tradition. 

From the standpoint of this approach to the psyche, the 
real history of its evolution emerges as the history of the 
development of a ‘split’ in the formerly simple unity of 
life, the beginnings of which gave rise to the primitive psy- 
che of animals, and which ultimately found full expression 
in man’s conscious life. This history is, as we have seen, 
a reflection of the history of the evolution of life itself and 
is governed by its general laws: at the stages of biological 
development by the laws of biological evolution, and at 
the stages of historical development by socio-historical 
laws. 

We think the historical approach to psychology can make 
it a science that is not cut off from the great vital tasks 
of building a new life, but will really help resolve the prob- 
lems of building emancipated man's life, guiding him to a 
higher, all-round, harmonious development of all his fac- 
ulties and qualities. 


A PROPOS 

THE HISTORICAT, APPROACH 
TO STUDY 

OF THE HUMAN PSYCHE 


1. Naturalistic Theories 
in Human Psychology 


It is hardly possible to point to a psychological investiga- 
tion these days that does not reckon in one way or another 
with the fact that human behaviour and consciousness are 
subject to the effect of socio-historical conditions, and alter 
with a change in the latter. 

Even research devoted to narrow, psychophysiological 
problems has to allow for the effect of social influences— 
verbal instruction, the experimenter’s evaluation of the 
subject’s achievements, etc. In some fields of psychology, 
too, study of the determining of the psyche by social condi- 
tions constitutes the main problem. Such, for example, 
is the field of study devoted to the historical development 
of man’s psyche and the mental development of children; 
it also includes educational psychology, the psychology 
of speech and human relationships, and the psychology 
of the personality. 

The general theoretical significance of the problem of 
the psyche’s social conditioning is also perfectly obvious. 
It is another matter how, specifically, this problem is treat- 
ed and what place is allotted to it in principle in some sci- 
entific psychological trend or another. The difference in 
views here is very great, and it makes itself felt already in 
a conflict of initial theoretical positions. 

One of these positions expresses a theoretical line that 
stems from Spencer’s positivist evolutionism;! his ideas 
had a direct influence in particular on American pragmatic 
psychology.? Underlying this principled position is the as- 


1 See: Herbert Spencer. First Principles (Collier, New York, 1901); 
idem The Principles of Psychology (London, 1870). 

2See: L. P. Thorpe, A.M. Schmuller. Contemporary Theories 
of Learning (Ronald Press, New York, 1954), pp 32-34. 
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sumption that man, in contrast to animals, and existing 
not only in a natural but also in a ‘supra-organic’, i. e. 
social, milieu, constantly experiences its influences and has 
to adapt himself to it; it is recognised, moreover, that the 
laws and mechanisms of this adaptation, and in particular 
the mechanisms of the acquiring of individual experience, 
do not change in principle in the transition to man. There 
is only their complicating through the development of new 
excitatory factors such as language and social institutions 
of various kinds. All the basic concepts of biological evolu- 
tion should consequentiy be retained in the study of man, 
viz., concepts of adaptation lo the environment and survival; 
concepts of the integration and differentiation of organs 
and functions; the concept of two forms of experience—he- 
redilary (species) and individual. In short, there is only a 
quantitative complication of the processes of adaptation— 
both species and individual—in the passage from animals 
to man. Most researchers who take this stand, therefore, 
in working, for example, on the problem of the mechanisms 
of man’s acquisition of individual experience (learning), 
usually base themselves unreservedly on the findings of 
experiments with animals. Although there are, to be sure, 
certain differences in views of the significance of these find- 
ings, they do not touch the essence of the general ap- 
proach. Thus, while some workers speak directly of the ac- 
quisition of individual experience by animals and man as 
identical (Guthrie*), others see the special features of human 
learning in the fact that it may occur in man on the plane 
of speech (Skinner*); in the extreme case it is assumed that 
other, special factors intervene during learning in man—of 
the nature, say, of Wheeler’s ‘will to learn’.® 

Decisive importance is ascribed most often to speech, 
among the factors that ‘humanise’ behaviour. It is the ad- 
dition of speech at the human stage (and correspondingly 


3 See: E. R. Guthrie. The Psychology of Learning (Harper & Bros., 
New York, 1952), . 

4See: B. F. Skinner. Verbal Behaviour (Appleton-Century- 
Crofts, London, 1957). an 

5 For a review olf current American works on the learning problem 
see: If. R. Hilgard. Theories of Learning (Appleton-Century-Crofts, 
New York, 1948); L. P. Thorpe and A. M. Schmuller. Op. cit.; S. S. 
Stevens (Ed.). Handbook of Experimental Psycholegy (Wiley & Sons, 
New York, 1951), pp 517-788. 
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of systems of speech behaviour, extrinsic and intrinsic) 
that is considered to explain specifically human aptitudes 
satisfactorily, viz., the capacity to single out goals; the 
planning of actions and control of movements. True, as 
Nuttin has justifiably recalled,* Thorndike had already 
warned, at the dawn of the development of the ideas of behav- 
iourism, against the mechanical addition of speech to 
animal behaviour in order to explain features inherent in 
man. Man, he wrote in his early monograph, is just as lit- 
tle an animal to which speech has been added as an elephant 
is acow to which a trunk has been added. That, incidentally, 
did not prevent Thorndike from insisting that man is char- 
acterised only by further growth of the same psychic ap- 
titudes as are also characteristic of animals, and that the 
development of any behaviour generally consists only in 
the quantitative complexification of the same processes of 
relationship between the situation and the reaction which 
are inherent in all vertebrates and even lower animals, 
beginning at least with lampreys and ending with man.’ 

The same approach, which has remained within the frame- 
work of the problem of the organism’s adaptation to the 
environment, is retained in much contemporary work 
abroad, even in the field of sucha specially human problem 
as that of personality. In it, this approach is expressed in 
the human personality being regarded as an organism, as 
the product of an integration of the aggregate of adaptive 
acts in respect to the physical and in particular the social 
milieu, as the product of intercorrelations that form an in- 
tegrated system moulded in the struggle for survival. This 
approach to personality can be briefly formulated as follows: 
the subject of study in the psychology of personality is the 
individual human organism; the organism is nothing other 
than the history of this adaptation. 

This approach, which consists in regarding the inter- 
relations of man and society naturalistically, i. e. by analo- 
gy with those of the animal and the environment, is one 
of those that substantiate the pragmatic viewpoint from a 
theoretical-cognitive aspect. 


6 See: Joseph Nuttin. Tdche, réussite et échec (Publications uni- 


versitaires, Louvain, 1953). 
7 See: E. L. Thorndike. Human Learning (Appleton-Century- 


Crofts, New York, 1931). 
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If man’s life consists, in fact, in the performance of acts 
whose sole purpose is survival, then the usefulness of hu- 
man behaviour and cognition for the subject must be consid- 
ered its highest justification. From that point of view, 
success, the positive result (cf. “The law of effect’) becomes 
the sole criterion of adequacy and correctness: that which 
leads to success is correct or true. And that is the main thesis 
of any kind of pragmatism. 

Utilitarianism and pragmatism are the necessary conse- 
quence of a mechanical transfer of biological relationships 
to the human level; for animals are actually, as it were, 
‘practical pragmatists’, in the sense that there is no other 
basis for regulating their behaviour than biological useful- 
ness. But they do not have the problems that confront man 
and mankind. 

The naturalistic approach not only leads to the impos- 
sibility of explaining the actual specifics of human activity 
and consciousness scientifically but retrospectively rein- 
forces false conceptions in biology. The return to the ani- 
mal kingdom from human behaviour, the features of which 
emerge in this approach as undiscoverable in principle, 
also inevitably strengthens the idea of the existence of an 
unknowable principle in biology. This approach in the theo- 
ry of evolution supports metaphysical, idealistic concep- 
tions—now as though ‘from above’—which postulate now 
a secret ‘instinctive’ movement of the processes of neu- 
rons or the cxistence of entelechy, now a universal tendency 
toward ‘good form’ or deep, perpetually acting drives, 
etc. 


2. The Sociological Trend 
in Psychology 


Psychological work that regards man primarily as a 
social being and seeks the answers to his inherent mental 
features in the history of society has a different approach 
in principle. This work constitutes a sociological, histor- 
ical trend in psychology, in contrast to the naturalistic, 
biological trend. 

In psychology outside the USSR, this trend is most rep- 
resented in the French literature. The starting point for 
work expressing this trend is the principle that human nature 
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is created by society, and that, thercfore, ‘society is the 
explanatory principle for the individual’. 

The differences here above all concern the interpreta- 
tion of the development of society itself, which for most 
foreign authors continues to be idealist. Another important 
difference stemming from that concerns how the process 
of ‘socialisation’ of the individual is interpreted. Authors 
like Durkheim®, Halbwachs!®, represent this process, in 
accordance with their sociological views, as a result of man’s 
spiritual, spoken contact with persons around him, as a 
result of his mastery of social ‘concepts’ or ‘collective ideas’; 
society therefore emerges in their work, and that of workers 
close to them, primarily as its consciousness, and the human 
individual as a ‘communicating’ or ‘associating’ rather than 
a practically active social being. The work that forms this 
trend has nevertheless made a great, often underestimated 
contribution to psychology, especially to the problem of 
the development of logical thinking in connection with 
the development of language, the origin of higher feelings, 
and so-called social behaviour, i. e. various kinds of customs, 
ceremonies, etc. (Janet!*), 

From the standpoint interesting us, Piaget’s outstanding 
research!? into the child’s psychological development has 
a dual significance, in my opinion. J have in mind, on the 
one hand, the retention, in his general theory of development, 
of concepts like organisation, assimilation, and accommoda- 
tion as basic concepts, and, on the other hand, the thesis of 
mental development as a product of the development of 
the individual’s relationships with persons around him, 
with society, which convert and transform the structures 
of the cognitive processes originally characteristic of the 


8G. Dumas. Traité de psychologie, Vol. 2 (Alcan, Paris, 1924), 

766. ; 

8 See: E. Durkheim. Les régles de méthode sociologique (Alcan, 
Paris, 1912). 

10 See: M. Halbwachs. Les cadres sociaux de la mémoire (Alcan, 
Paris, 1925). 

1! See: Pierre Janet. L’évolution de la mémoire et de la notion du 
temps (Chahine, Paris, 1928); idem. L’évolution psychologique de la 
personnalité (Chahine, Paris, 1929). 

12 See: J. Piaget. The Child’s Conception of Number (Routledge, 
London, 1952); idem. The Psychology of Intelligence (Routledge, I.on- 
don, 1950); idem. De la logique de l’enfant a la logique de l’adolescent 
(PUF, Paris, 1955). 
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child. He regarded, for example, the most important step 
in the formation of child logic, viz., the rise of related sys- 
tems of intellectual operations, as the product of interiorised 
external collaboration (‘cooperation’) arising in the conditi- 
ons of social life. Without cooperation with others, he wrote, 
the individual could not group his operations into a coherent 
whole. It is as a result of this duality of Piaget’s views 
that a number of major difficulties arise, one of which finds 
expression in the social transformation, of which we are 
speaking, really only emerging at relatively late stages of 
ontogenetic development and applying only to higher pro- 
cesses. 

In the works listed, and in many others concerned with 
analysing the social, historical nature of man’s mental char- 
acteristics and aptitudes, there are, it must be noted, un- 
doubtedly progressive, materialist tendencies. These are, 
(1) the tendency to regard the social in man not in abstrac- 
tion from his natural features and his neuro-physiological 
organisation, but rather as a product of the historical trans- 
formation of the material, corporeal subject into a unity of 
its corporeal and psychological properties. This tendency in 
contemporary French psychology is most clearly represented 
in the work of Wallon and his school.!% (2) There is the ten- 
dency to overcome abstract, idealist sociologism in study 
of the history of the human psyche, which is represented by 
the work of authors who start from a materialist interpreta- 
tion of society and emphasize the specific, dynamic nature 
of man’s mental activity (Politzer) .!4 

No less important is the attempt to introduce the theory 
of the role of labour into the contemporary historical trend 
in psychology; labour, by transforming external nature and 
producing a world of human objects—material and spiri- 
tual—at the same time converts the nature of man himself 
and creates human consciousness (Meyerson).!® 

Both the lines outlined—that of the naturalistic approach 
to man’s psyche and that of the historical or social approach— 


re uae Henri Wallon. De l’acte a la penste (Flammarion, Paris, 
‘4 See: Georges Politzer. Critique de fondements de la psychologie. 
2nd ed. (PUF, Paris, 1967). 
'? See: I. Meyerson. Thémes nouveaux de psychologie objective: 
Vhistoire, la construction, la structure. Journal de psychologie nor- 
male et pathologique, 1954, 1/2: 3. 


278 


as a matter of fact retain the division of contemporary psy- 
chology abroad into two fields, that had been theoretically 
justified by the Baconian classification of the sciences, which 
assigned one part of psychology to anatomy and physiolo- 
gy and the other part to sociology. This duality, as we know, 
was then endlessly reproduced: now in a counterposing of 
experimental, physiological psychology and_ theoretical, 
metaphysical psychology, now in counterposing ‘explanatory’ 
psychology and descriptive or ‘interpretive’ psychology, 
and now in counterposing behavioural psychology and sub- 
jective-phenomenalist psychology. 

The mutual isolation in the development of psychological 
knowledge along these two lines of approach to man’s psyche 
is, of course, only relative, because factual research, although 
from different positions and different aspects, has progres- 
sively penetrated more and more into the same psychological 
phenomena, which has objectively prepared the possibility 
of eliminating this duality in psychology. The solution, how- 
ever, calls for even more theoretical work. Neither mecha- 
nist materialism nor idealism can guide psychological re- 
search so as to create a single science of man’s psychological 
life. The problem can only be solved on the basis of a philo- 
sophical world outlook that extends a scientific, material- 
ist explanation to both natural and social phenomena. 
And such world outlook is solely the philosophy of dialec- 
tical materialism. 


3. The Development 
of the Historical Approach 
in Soviet Psychology 


From the very beginning of its existence Soviet psycho- 
logy has set itself the task of developing psychological sci- 
ence on the basis of dialectical materialism, on the basis 
of Marxism. This has also determined its awareness of the 
decisive, key significance of the problem of the socio-histor- 
ical conditioning of man’s psyche. | 

Therefore, together with the principle of the mind as the 
function of a material organ, the brain, that is expressed in 
the reflection of objective reality, the principle of the role 
of the social milieu, of the concrete, historical, class condi- 
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tioning of the psyche was persistently advanced in the first 
Soviet psychological work.?® 

There is no need to go into detail about the fact that the 
problem facing Soviet psychologists is one of tremendous 
complexity and that it can only be solved, even as a first 
approximation, by long systematic work. Naturally, there- 
fore, the first attempts to construct a Marxist psychology 
were limited to stating only the most general principles 
of the materialist interpretation of mind, and criticising 
militant idealists in psychology!’. The problem of the so- 
cial determination of human behaviour was also touched 
on in the work of that period. Kornilov, for instance, wrote 
in 1924 when he still held reactological positions: ‘We must 
proceed, not from individual to social psychology, but vice 
versa’ and ‘only on the basis of social motive factors will 
we be able to understand the individual psychology studied 
by empirical psychology’. He resolutely warned, moreover, 
against accepting the ‘omnipotence of the method of the nat- 
ural sciences’ in psychology.!® The main methodological 
problem, however, that of a single approach to study of 
man’s psyche, remained unsolved. This made itself distinct- 
ly felt, for example, in the textbook published then by 
Kornilov,!® in which a thesis of two factors—the biolo- 
gical and the social—determining man’s behaviour was 
affirmed, and psychological characterisations of members 
of various social classes in the spirit of Sombart were na- 
ively adduced side by side with a description of elementary 
reactions. 

A new step in the development of the problem of the 
socio-historical conditioning of man’s psyche in Soviet psy- 


16 See: A. A. Smirnov. Forty Years of Soviet Psychology. Vo- 
prosy psikhologii, 1957, 9. 

17 See: P. P. Blonsky. Ocherk nauchnoi psikhologii (An Outline of 
Scientific Psychology), Moscow, 1921; K. N. Kornilov. Sovremennaya 
psikhologiya it marksizm (Contemporary Psychology and Marxism), 
Leningrad, 1924. 

18 K. N. Kornilov. Psychology and Marxism. In: Psikhologiya i 
marksizm (Moscow, 1925); L. S. Vygotsky. Psychology and the Doct- 
rine of Localisation. In’ Tezisy I-go Vseukrainskogo psikho-nevrolo- 
gicheskogo s'ezda (Kharkov, 1924). 

19 See: K. N. Kornilov. Uchebnik psikhologii, islozhennyi s tochki 
zreniya dialekticheskogo materializma (A Textbook of Psychology Pre- 
es from the Standpoint of Dialectical Materialism), Leningrad, 
1926. 
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chology was taken in the work of Vygotsky, who was the 
first in the Soviet Union (1927) to suggest that the historical 
approach should become the leading principle in the con- 
struction of human psychology. He made a theoretical cri- 
tique of biological, naturalistic conceptions of man, coun- 
terposing his own theory of cultural-historical development 
to them. The most important thing, moreover, was that 
he introduced the idea of historicism of the nature of the 
human mind, the idea of the transformation of the natural 
mechanisms of mental processes during socio-historical and 
ontogenetic development, into concrete, psychological re- 
search. He understood this transformation as the necessary 
result of man’s assimilation of the products of human culture 
during his contact with persons around him. 

Vygotsky, we know, based his research on the following 
two hypotheses: that of the mediated character of man’s 
mental functions; and that of the origin of inner mental 
processes from originally external, ‘interphysiological’ ac- 
tivity. 

According to the first of these hypotheses, the specifically 
human characteristics of mind arise as a consequence of 
previously direct, ‘natural’ processes being converted into 
indirect ones through the inclusion of an intermediate link 
in behaviour (‘stimulus—means’). As the result, simple ele- 
ments were combined into a new ‘unit’ in the brain. An 
integrated process developed as in the schematic triangle: 


ZL, 


in which A-B symbolises the developed indirect process, 
while A-X and X-B are elementary connections formed 
through the closure of ordinary conditioned reflexes. In 
mediated memory, for example, the elementary associations 
formed are combined structurally by means of a mnemo- 
technical sign X; in other cases this role is played by a 
word.?° 

20 See: L. S. Vygotsky. The Problem of the Cultural Development of 


the Child. The Pedagogical Seminary and Journal of Genetic Psycho- 
logy, 1929, 36, 3: 419-420. 


Thus, Vygotsky saw the distinctive nature of man’s psy- 
chic activity compared with the activity of animals not 
only in its quantitative complexity, and not only in the 
objective content reflected by it itself being altered but 
primarily in a change in its structure. 

The second hypothesis simultaneously advanced by Vy- 
gotsky, according to which the indirect structure of the 
mental process is originally moulded in conditions in which 
the intermediate link has the form of an external stimulus 
(and the corresponding process consequently also has an 
outward form), was also fundamentally important. This 
hypothesis helped to understand the social origin of the 
new structure, which does not arise from within and is not 
invented, but is necessarily formed in intercourse, which 
is always mediated in man. Thus, for example, the volun- 
tary ‘triggering of an action’ is originally mediated by an 
external signal, by means of which another person affects 
the behaviour of the subject performing the action. At this 
stage of its formation the indirect structure characterises 
the corresponding ‘interpsychological’ process, i.e. the pro- 
cess as a whole in which both the person giving the signal 
and the one reacting to it by performing the action parti- 
cipate, rather than the process accomplished by the active 
subject himself. Only afterward, when the triggering signal 
begins to be produced in a similar situation by the acting 
subject himself (‘self-command’), does the now ‘intrapsy- 
chological’ process, i.e. one wholly performable by a single 
person, acquire an indirect nature: the elementary structure 
of a voluntary, volitional act has been created. 

In other words, the indirect structure of mental processes 
always arises on the basis of an individual person’s mastery 
of forms of behaviour that were originally built up as directly 
social forms of behaviour. The individual, thereby, masters the 
link (‘stimulus--means’) which mediates the given process, 
be it a material means (tool) or socially developed verbal 
concept or other symbols of some sort. Yet another major 
principle had thus been introduced into psychology—that 
the main mechanism of development of man’s psyche is 
one of assimilation of social, historically established types 
and forms of activity. Because, moreover, activity can occur 
only in its external manifestation, it was assumed that 
processes assimilated in their external form were then con- 
verted into internal, mental ones. 
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The ideas put forward by Vygotsky in his day, it must 
be said, however, by no means represented a complete psy- 
chological system. They expressed an approach to the prob- 
lem rather than its solution.?! 

Another aspect of the principle of the historicism of the 
human mind consisted in the treatment of the problem of 
consciousness and activity. The formulation of this problem 
had its direct source in Marx’s teaching on the change of 
human nature in the course of the development of society’s 
material and spiritual activity. An important milestone in 
the development of this problem was Rubinstein’s article 
published in 1934 on problems of psychology in the work 
of Karl Marx.?? Unfortunately, it did not attract the atten- 
tion it deserved?>. 

Later, basing himself on Marx’s famous statement that 
‘the history of industry and the established objective existence 
of industry are... the perceptibly existing human psycho- 
logy’,?4 Rubinstein brought out his Principles of Psychology, 
with the proposition that psychology studies the psycholog- 
ical features of activity, and that ‘it also includes activity, 
or behaviour, in its sphere of study’. He altered this for- 
mulation, however, later. In a theoretical paper in 1940 he 
insisted on the idea that psychology studies ‘not the mind 
and activity but the mind in activity’, and that ‘any psycho- 
logy that understands what it is doing studies the mind 
and only mind’.?* Although he repeatedly introduced ex- 
planations in subsequent works that prevented these prin- 


21 A more detailed analysis and evaluation of Vygotsky’s work 
was given by A. N. Leontyev and A. R. Luriya in their introduction 
to the last edition of his works (L.S. Vygotsky. Izbrannye_ psikholo- 
gicheskie issledovaniya (Selected Psychological Research), Izd-vo APN 
RSFSR, Moscow, 1956. 

22 See: S. L. Rubinstein. Problems of Psychology in the Works 
of Karl Marx. Psikhotekhnika, 1934. 

23 The very fundamental importance of this article has only been 
noted, so far as I know, in one historical survey, viz., B. M. Teplov’s 
Sovetskaya psikhologicheskaya nauka za 30 let (Soviet Psychological 
Science over 30 Years), Moscow, 1947. 

24 Karl Marx. Economic and Philosophic Manuscripts of 1844. 
In: Karl Marx and Frederick Engels, Collected Works. Vol. 3 (Progress 
Publishers, Moscow, 1975), p 302. 

25 S§.L. Rubinstein. Osnovy psikhologii (Principles of Psychology), 
Uchpedgiz, Moscow, 1935, p 02. 

26S. L. Rubinstein. Thoughts on Psychology. Uch. zap. Lenin- 
gradskogo Ped. Inst. im. Gertsena, Vol. 34 (Leningrad, 1940) 
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ciples being interpreted in a simplified way,’ they have 
still often been understood in such a way that they have 
almost completely lost their fundamental sense. They were 
replaced in essence by another principle, namely, that men- 
tal processes are displayed in activity and depend on activ- 
ity, a position characteristic, for example, of college text- 
books of the time. 

This position was opposed in the main by the genetic, 
historical approach to the problem of mental activity, 
which continued Vygotsky’s line in this respect, an approach 
that found its expression in the view of mental activity as 
a special form of activity, a product and derivative of the 
development of material life, of external material activity, 
which is transformed in the course of socio-historical evo- 
lution into inner activity, into the activity of the conscious- 
ness; the task of investigating the structure of activity 
and its interiorisation thereby remained the central problem. 

Much less attention was paid to physiological mechanism, 
it should be noted, in research into the problem of activity, 
as incidentally in most other psvchological works of the 
1940s, less, for example, than in Vygotsky’s original ‘cul- 
tural-historical’ work. The emphasis on the significance of 
Pavlov’s physiology of the higher nervous activity for psy- 
chology that came later therefore posed very serious diffi- 
culties for developing the theme of the socio-historical na- 
ture of the human psyche, which naturally could not be 
surmounted right away. 

This basic problem of Marxist psychology was relegated, 
moreover, to second prace, so to speak, its treatment being 
limited chiefly to study of the role of speech (the second 
signalling system) in behaviour. The general thesis of the 
historicism, the social essence of man and his consciousness, 
was thereby retained, of course, but only declaratively and 
mainly in respect of such psychological problems as that 
of the social features of personality, higher feelings, moral 
will, etc. 

A double alternative thus arose once more but, as the 
whole experience of scientific psychology has shown, it was 
in fact a false one. (1) One alternative was the possibility 
of psychological investigation ‘from the top down’, so to 


27 See S. IL. Rubinstein. Osnovy obshchei psikhologii (Principles of 
General Psychology), Uchpedgiz, Moscow, 1948. 
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speak, from study of the most complex, specially human 
problems, but here research inevitably, from the very be- 
ginning, becomes part of a group of purely descriptive con- 
cepts that can be linked with explanatory concepts per- 
taining to the mechanisms of more elementary processes 
only at the cost of absolutely arbitrary interpretations. 

The second alternative was the possibility of moving 
‘up from below’, from investigation of the simplest rela- 
tionships and processes analytically or genetically distin- 
guished. If we start from Pavlov’s teaching, these are sig- 
nalling relationships and, correspondingly, processes of the 
formation of conditioned connections or associations. It is 
possible thereby, of course, to demand that the researcher 
not overlook the fact that man is essentially a social being, 
etc., but this requirement cannot be met in practice for the 
simple reason that the basic concepts are taken from a system 
of relationships different in principle from that of man-soci- 
ety relationships. Efforts directed at complicating and en- 
riching these concepts as applied to man, therefore, by 
introducing, for example, the attribute of activity into the 
concept of adaptation and the quality of socialness, and 
class nature as well as activity into the concept of environ- 
ment (bearing in mind the purposeful, educational effects 
on individuals), etc., cannot solve the problem in a radical 
way or lead to an overcoming of the split in psychology. 
The latter, incidentally, has become so customary that in 
a comparatively recently published article discussing psy- 
chology an attempt was even made theoretically to justily 
the division of psychological problems into two kinds: into 
those that are treatable on the basis of Pavlov’s teaching 
and those that are treatable on the basis of historical ma- 
terialism .2° 

The actual problem is the opposite, of course; it is to 
apply a single approach to all problems of human psycho- 
logy and so include them in the system of a single science. 

This problem is now, I believe, acquiring especially great 
importance, because refusal to resolve it is creating condi- 
tions for the development of trends in psychology that ob- 
jectively substantiate naturalistic, positivist conceptions. 


28 See: A Propos of the Philosophical Problems of Psychology. 
Voprosy filosofti, 1954, 4: 182-193. 


285 


4. The Individual 
and His Environment. 
Man and Society 


There is no need to speak of the real advantages provided 
by the approach to psychological problems ‘from below’, 
from the side of elementary mechanisms, but this approach, 
as we have seen, encounters serious contradictions. 

The main contradiction arises in trying to analyse human 
behaviour within the context of the classical problem of 
adaptation, of compensating or counter-balancing the en- 
vironment. It consists in this, on the one hand, that psycho- 
logical research, proceeding within the context of the prob- 
lem of the organism’s interaction with the environment, 
yields obviously limited results that are, by virtue of that 
alone, in fact, inadequate, and on the other hand that we 
cannot simply ignore this problem—for man is a natural 
creature and not, of course, withdrawn from interaction 
with the environment. We therefore cannot pose the question 
as follows: should we retain this problem in human psycho- 
logy or discard it? The question must be put otherwise: 
as one of where the new content of the ‘organism-environ- 
ment’ problem lies as regards man, i.e., as one in which 
the main point becomes the question of the ‘man-society’ 
relationship. 

As the whole experience of efforts to find a new content 
for the problem of the organism and the environment ade- 
quate to the human level, however, has shown, it is impos- 
sible to do this while remaining within the limits of this 
problem alone. In order to approach it on this new level 
it is necessary first of all to analyse the problem of the inter- 
relation of the properties of a species and the individuals 
forming it. 

Because the problem of species and individual is not 
usually posed at all in psychology, we must first touch brief- 
ly on its content as a general biological problem. 

The simplest, descriptive definition of a species is that 
it is a group of very closely related beings. The theory of 
evolution introduced a phylogenetic sense into the under- 
standing of species: it is a stage of development, a reflec- 
tion of all previous evolution.” 


29 See: Charles Darwin. The Origin of Species (John Murray, London, 
1886), p 156. 
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The reality of the existence of a species as a phylogenetic 
phenomenon consists in the fact that its properties are 
transmitted by heredity from generation to generation and 
are reproduced by the individual organisms of a given spe- 
cies. ‘If there were no heredity there would be no species. 
All individuals which we can refer to the same species belong 
to the species specifically because they are related by a 
certain sum of properties common to all of them inherited 
from a common progenitor’.®° 

On the other hand, from the aspect of the organism, the 
separate organisms (individuals), are, in relation to their 
Species, a reproduction of its properties. This reproduction 
is a necessary feature common to all organisms, and their 
nature, too, is expressed in that. The question of the nature 
of any living creature is thus one of its inherent properties 
in which the characteristics of its species are expressed. In 
other words, the nature of the individual is determined by 
its belonging to a species and is a reflection of the achieve- 
ments of a certain stage of phylogenetic development. 

From this standpoint the organism’s ontogenetic devel- 
opment, which occurs during its inter-relationship with the 
environment, is nothing other than a realisation of its spe- 
cies properties. It is therefore an absolutely invalid abstrac- 
tion to consider separate organisms’ interaction with the 
environment without regard to their nature; it is very 1m- 
portant to stress this point, considering the simplified po- 
sitions of certain authors. For what the environment is for 
the organism, and how this environment behaves for it, 
depend on the nature of the organism concerned; and those 
changes that can arise in it ontogenetically, under the in- 
fluence of the environment, also depend on the nature of 
the organism. Because of that the succession of generations 
and movement of phylogenetic development are maintained. 

The human individual, like any living creature, also 
expresses the traits of its own species—the achievements 
of the development of previous generations—in its inherent 
characteristics. 

When we say that such and such forms of behaviour, 
speech, consciousness, etc., are specifically inherent in man, 
we have in mind precisely the characteristics created phy- 


30 V, L. Komarov. Uchenie o vide u rastenii (The Theory of Spe- 
cies in Plants), Izd-vo AN SSSR, Moscow, 1944, p 207. 
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logenetically, during man’s development as the species Ho- 
mo, as the human species (Menschengattung, Marx).*} 

The problem thus consists in approaching explanation 
of the specific characteristics of the individual person, his 
activity and mind, from the aspect of analysis of the rela- 
tions and connection of these characteristics with the ad- 
vances of the development of previous generations of people 
and of society. 

It was just from this aspect, of course, that Marx first 
gave a scientific analysis of the nature of man as a natural 
and, at the same time, a social being—and this was a 
discovery which was of the greatest significance for psycho- 
logy. 


5. Man’s Biological and Socio- 
Historical Development 


The idea is still quite widespread that man’s phyloge- 
netic development is a continuous process governed by the 
laws of biological evolution. Descriptions of human fossils 
from the very oldest at first glance, superficially, create 
a quite convincing picture of progressive morphological 
changes that have taken place right up to modern man, and 
will continue in the future with prospects, perhaps, even 
of a new species, some Hominum futurorum, arising. 

This idea is linked with a conviction that man’s evolu- 
tion, governed by biological laws, applies to all stages of 
his phylogenetic development, including that in the con- 
ditions of society. It implies that selection and inheritance 
of biological traits, ensuring further adaptation to the re- 
quirements of society, will continue in these conditions. 

Modern, progressive palaeanthropology, however, cate- 
gorically opposes this conception of anthropogenesis and 
also the crude biologising deductions that inevitably stem 
from it. 

A most important contribution to a scientific theory of 
anthropogenesis was the theory that man’s phylogenetic 
development forms a series of successive stages, different 


31 See: Karl Marx. Economic and Philosophic Manuscripts of 
4844. In: Karl Marx and Frederick Engels, Collected Works, Vol. 3 
(Progress Publishers, Moscow, 1975) pp 295-299. 
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in principle, at which different laws operate (Roginsky and 
Levin??). 

The first of these stages is one of preparation for the tran- 
sition to man. It begins in the late Tertiary and continues 
until the beginning of the Quarternary, at which time 
Pithecanthropus appears. The representatives of this stage— 
Australopithecus—were apes that led a terrestrial and col- 
lective mode of life; characteristic of them were an upright 
gait and a capacity for complicated manual operations, 
which made it possible to use rough, still unfashioned 
tools. The complex relationships within the group make 
it necessary to assume they also had elementary means 
of communication. 

The second stage, that of Pithecanthropus (Proteranthro- 
pus), like the Neanderthal (Paleanthropus) stage following 
it, is one thatcan be called ‘transitional’ to man of the mod- 
ern type (Neoanthropus). 

The qualitative line separating these stages from the pre- 
ceding preparatory one is that the fashioning of tools and 
primitive cooperative activity using tools, i.e. rudimentary 
forms of labour and society, arose among Pithecanthrope- 
cines. And that in principle altered the very course of devel- 
opment. 

The only laws of developmant at the stage of Australo- 
pithecines were those of biological evolution. They remained 
in force at the stages of Proteranthropus and Paleanthropus, 
in which development brought about a whole series of well- 
known morphological changes, in particular considerable 
changes in the endocranium, i.e. the cast of the inner surface 
of the cerebral portion of the skull.?° 

The morphological changes reinforced by heredity that 
occurred in connection with the development of labour ac- 
tivity and speech communication, i.e. through the effect 
of social factors, moreover, were also, naturally, governed 
by biological laws proper. The development of social pro- 
duction itself and of the phenomena to which it gave rise 
was another matter. In it a sphere of the exclusive operation 


32 See: Ya. Ya. Roginsky, M.G. Levin. Osnovy antropologii 
(Principles of Anthropology), Moscow, 1955, p 296. 

33 See: Frederick Tilney. The Brain from Ape to Man, Vol. 2 (Hoe- 
ber, New York, 1928); M. F. Nesturkh. The Origin of Man (FLPH, 
Moscow, 1959). 
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of quite new and precisely social and socio-historical laws 
arose. 

The individuals who now became the subjects of the 
social process were therefore governed at the same time by 
the effect of biological laws (by virtue of which further 
morphological changes occurred in them called for by the 
development of production and intercourse) and by the ope- 
ration of social laws (controlling the development of social 
production itself). At these transitional stages the mani- 
festation of new social laws lagged behind the still limited 
level of biological development, in the course of which 
man proper, Homo sapiens, evolved. The further this process 
went, the more scope there was for the operation of social 
laws, and the less the rates of man’s social development 
depended on those of his biological evolution.*4 

A second turning point in human phylogenesis occurred 
with the transition to the stage of Neoanthropus, i.e. the 
stage of biologically fully-formed man—man of the modern 
type. This turning point was expressed in man’s socio- 
historical development being completely freed of its earlier 
dependence on his morphological development. The era of 
supremacy of social laws alone began. 

‘On that side of the line, i.e. in developing man, his 
labour activity had a very close link with his morphological 
evolution. On this side of the line, i.e. in modern “fully- 
formed” man, his labour activity proceeds without any 
relation to his morphological progress.’ 

With Cromagnon man, i.e. man in the true sense, people 
thus already had all the morphological attributes necessary 
for man’s further, unlimited socio-historical development, 
a process that no longer required any changes in his here- 
ditary nature. The actual course of his development over 
the tens of thousands of years that separate us from the first 
representatives of Homo sapiens was thus as follows: on the 
one hand, unusual changes in his conditions and mode of 
life with no equal in significance and proceeding at progres- 
sively increasing rates; on the other hand, stability of his 
morphological species characteristics, whose variation does 


34 As Roginsky and Levin stress, we are dealing here precisely 
with different laws, operating in different spheres, and not at all with 
any kind of intermediate, mixed biosocial laws (op. cit., p 316). 

35 Ibid., p 319. 
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not go beyond the limits of variants that have no socially 
essential adaptive significance. *° 

Does that mean, however, that all phylogenetic develop- 
ment stops at the level of man? That his nature as the repre- 
sentative of his species, once formed, does not change fur- 
ther? 

If we accept that, it is also necessary to accept the idea 
that aptitudes and functions typical of modern man—for 
example, very fine phonematic hearing, or the capacity for 
logical thinking, etc.—are all a product of ontogenetic 
functional changes®’ not depending on the advances of the 
species’ evolution or the development of preceding genera- 
tions. 

The invalidity of such an assumption is obvious. 

Communication by means of language, or the capacity 
to use instruments and tools, is of course also transmitted 
from generation to generation, and in that sense represents 
human species attributes. The individual, in whom, for 
various reasons, attributes of this kind have not been created 
ontogenetically (cases like that of the famous Caspar Hauser, 
described from time to time in the literature) cannot be 
considered representative of the traits of modern man, how- 
ever little they differ from his morphological characteris- 
tics. 

Man necessarily realises the advances of his species during 
ontogenetic development, including advances accumulated 
during the socio-historical era, but the form in which the 
latter are accumulated and consolidated differs radically 
from the biological form of the accumulation and fixation 
of phylogenetically moulded characteristics. Corresponding- 
ly, there is a radical difference as well in the way the ad- 
vances of mankind’s historical development are passed on 
to separate individuals. 


36 The reason for the stopping of morphogenesis in man is not, 
of course, that the laws of biological variation and heredity ceased 
to operate, but that selection in the struggle for existence did so. ‘Stu- 
dy of the struggle for existence,’ Timiryazev wrote, ‘stops on the thre- 
shold of cultural history. All man’s rational activity is a single 
struggle—the struggle for existence’ (K. A. Timiryazev. The Historical 
Method in Biology. Jzbrannye sochineniya, Vol. 3 (Izd-vo AN SSSR, 
Moscow, 1949), p 596. 

37 See: A. N. Severtsov. Evolution and Mind. Sobranie sochinenii, 
Vol. 3 (Izd-vo AN SSSR, Moscow-Leningrad, 1947), pp 298-300. 
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The problem of the inter-relation of the characteristics 
of the species and the individual at the human level thus 
remains, but it acquires a quite different content. Let us 
now analyse the features of this relationship in man. 


6. The Problem 

of Man’s Appropriation 
of Socio-Historical Experi- 
ence 


Throughout its history mankind has been developing great 
spiritual forces and abilities, and in this respect the thou- 
sands of years of social history have done more than the 
millions of years of biological evolution. These advances 
have been accumulated and passed on from generation to 
generation; consequently they must have been consolidated 
but, as we have seen, in the era of the dominance of social 
laws they have not been consolidated in the morphological 
features, in the form of hereditary fixed changes, having 
been reinforced in a special, namely external (‘exoteric’) 
form. 

This new form of the accumulation of phylogenetic ex- 
perience proved possible in man because specifically human 
activity is productive in nature, unlike the activity of 
animals. Such, above all, is men’s basic activity, namely, 
their labour activity. 

Labour, by realising the production process (in both its 
forms—material and spiritual) is imprinted in its product. 
‘What on the side of the worker appeared in the form of 
unrest (Unruhe) now appears, on the side of the product, 
in the form of being (Sein), as a fixed, immobile characteris- 
tic ’38 (ruhende Kigenschaft). 

The conversion of labour from a form of activity into 
a form of being (or objectivity—Gegenstandlichkeit) can be 
regarded from different aspects and in different contexts. 
It can be considered from the angle of the amount of labour 
power expended and in relation to the quantity of output 
produced, abstracting it from the concrete content of the 
labour. The process can, however, be considered from the 
aspect of the content of the labour activity itself in its 


38 Karl Marx. Capital, Vol. 1. Translated by Ben Fowkes (Progress 
Publishers, Moscow, 1976), p 176. 
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relation to the producing individuals, abstracting it from 
its other aspects and relations. The transformation then 
appears to us as a process of the embodiment, objectification 
of man’s spiritual forces in the products of their activity, 
while the history of mankind’s material and spiritual cul- 
ture appears as a process that expresses, in its outward 
objective form, the advances in the development of the 
human species’ abilities. From this standpoint each step 
toward perfecting and improving, for example, tools and 
implements can be regarded as expressing and consolidating 
a certain degree of development of the psychomotor func- 
tions of the human hand, and a complicating of the phonetics 
of language, as an expression of the development of articula- 
tory abilities and speech hearing, while progress in works 
of artcan be considered an expression of mankind’s aesthetic 
development, and so on. Even in ordinary material industry 
we are faced under the form of external things with objecti- 
fied human abilities or man’s objectified ‘existential or 
essential’ powers (Wesenskrafte des Menschen). 

It needs to be specially stressed that it is a question 
here of man’s psychic abilities, for although the aggregate 
of abilities that man sets in motion in the labour process, 
and is impressed on his product, necessarily also includes 
his physical forces and abilities, yet these only realise in 
practice the specific aspect of labour activity that expresses 
its psychological content. Marx therefore spoke of the objec- 
tive existence of industry as a perceptibly existing psycho- 
logy, and went on to write: 

A psychology for which this book, the part of history existing 
in the most perceptible and accessible form, remains a closed book, 
cannot become a genuine, comprehensive and real science.9 

This idea of Marx’s is often cited in our psychological 
literature, but a narrow, mainly historical, genetic sense 
is usually ascribed to it, whereas, in fact, it is of general 
and, moreover, decisive significance for scientific psycholo- 
ey, which comes out fully when we consider the other side 
of the process, when we consider it not from the aspect of the 
objectification (Vergegenstandigung) of human abilities, but 
from the aspect of their appropriation (Aneignung) by in- 
dividuals. 


39 Karl Marx. Economic and Philosophic Manuscripts of 1844. 
In: Karl Marx and Frederick Engels. Collected Works, Vol. 3 (Progress 
Publishers, Moscow, 1975), p 303. 
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In the course of his ontogenetic development,*° man en- 
ters into special, specific relations with the world of objects 
and phenomena around him that have been created by 
preceding generations. Their specific character is determined 
above all by the nature of the objects and phenomena. 
That is from one aspect. From the other aspect, the specific 
character of the relations is determined by the conditions 
in which they have come about. 

The real world closest to man that most of all determines 
his life is the world transformed or created by human activ- 
ity. This world is not, however, presented directly to the 
individual as a world of social objects, of objects that 
embody human abilities moulded during the development 
of socio-historical practice; in this quality it faces each 
individual person as a task. 

Even the most elementary tools, implements, or objects 
of everyday use that a child first encounters, must be ac- 
tively discovered by it in their specific quality. In other 
words, a child must perform practical or cognitive activity 
in relation to them such as would be adequate (though not, 
of course, identical) to the human activity embodied in 
them. It is another question how adequate child’s activity 
will be and consequently how fully the meaning of an object 
or phenomenon will be disclosed to it, but there must always 
be this activity. 

That is why, when objects of human material culture 
are put into a cage with animals, they do not lose any of 
their physical properties, but cannot exhibit those specilic 
properties that they have for man; they appear only as 
objects for adaptalion and compensation, i.e. objects just 
become part of the animal’s natural environment. 

The activity of animals realises acts of adaptation to 
the environment, but never acts of mastering the advances 
of phylogenetic evolution. These advances are given to the 
animal in its natural inherited traits, whereas they are 
posed to man in the objective phenomena of the world about 
him.*! To realise these advances in his ontogenetic devel- 
opment man must master them; only as a result of this 


40 T have in mind here, and throughout, only the period of post- 
natal development. 

tl «Neither nature objectively nor nature subjectively is directly 
given in a form adequate to the human being,’ Marx remarked. /bid., 
p 303. 
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always active process can the individual express a truly 
human nature in himself, i.e. those characteristics and abi- 
lities that are the product of man’s socio-historical develop- 
ment. And that is possible precisely because these characte- 
ristics and abilities acquire an objectified form. 

Only through the objectively unfolded richness of man’s 
essential being (Marx wrote) is the richness of subjective human 
sensibility (a musical ear, an eye for beauty of form—in 
short, senses capable of human gratification, senses affirming 
themselves as essential powers of man) either cultivated or 
brought into being. For not only the five senses but also 
the so-called mental senses, the practical senses (will, love, 
etc.), in a word, human sense, the human nature of the senses, 
comes to be by virtue of its nature, by virtue of humanised 
nature. The forming of the five senses is a labour of the entire 
history of the world down to the present.*? 

The spiritual, mental development of individual men is 
thus the product of a quite special process, that of appro- 
priation, which does not exist at all in animals, just as the 
opposite process does not exist in them either, viz., that 
of objectifying their faculties as objective products of their 
activity.* 

The difference between this process and that of indivi- 
dual adaptation to the natural environment must be specially 
stressed because unqualified extension of the concept of 
adaptation, of compensation with the environment, to man’s 
ontogenetic development has become very nearly generally 
acceptable. However, application of the concept to man 
without due analysis only clouds the real picture of his 
development. 

Can we, for instance, treat man’s activity in response 
to his cognitive need in relation to knowledge, objectively 
existing in verbal form, which has become the stimulus 
and goal for him, or even simply the condition for attaining 
his goal, in terms of adaptation or compensation? Man, in 
satisfying his need for knowledge, may make the correspond- 
ing concept his own concept, i.e. grasp its significance, 
but this is not at all like the process of adaptation or com- 
pensation proper. ‘Adaptation to a concept’, ‘compensation 
with a concept’ are phrases devoid of any sense. 


42 Tbid., pp 301-302. 

43 Understandably I am abstracting the case of the display of 
‘building’ instincts, etc. in animals, because they are obviously of 
another nature. 
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Matters are no different when the objects of man’s relation 
are material things created by man’s activity, e.g. an instru- 
ment of labour. For man a tool is not only an object with 
a certain external shape and certain mechanical properties; 
he sees it as an object embodying socially developed ways 
of acting with it, i.c. labour operations. An adequate rela- 
tion between man and tool is therefore primarily expressed 
in his appropriating (practically or theoretically—only in 
their significance) the operations fixed in it, by developing 
his own human abilities.*4 

Clearly, the same also applies to all other human objects. 

The fundamental difference between the processes of adap- 
tation in the proper sense of the term and the processes 
of appropriation and mastering is that the process of biolog- 
ical adaptation is one of change of the organism’s species 
characteristics and capabilities and its species behaviour, 
whereas the process of appropriation or mastering is one 
that results in the individual’s reproduction of historically 
formed human capacities and functions. That, il can be 
said, is the process by which man achieves in ontogenetic 
development what is achieved in animals through heredity, 
viz., embodiment of the advances of the species’ evolution 
in the characteristics of the individual. 

The capacities and functions formed in man in the course 
of this are psychological new formations in relation to which 
inherited, innate mechanisms and processes are only the 
necessary inner (subjective) conditions making their emer- 
gence possible; they do not, however, determine either their 
composition or their specific quality. 

Man’s morphological features, for instance, enable him 
to form auditory capacities, but only the objective existence 
of language explains the development of speech hearing, and 
the phonetic features of this language the development of 
the specific qualities of this hearing. 

In exactly the same way logical thought is undeducible 
in principle from congenital processes in man’s brain or 
from the inner laws that govern them. A capacity for logical 
thought can only result from mastering logic, i.e. this ob- 


44-The appropriation of a totality of instruments of production 
is, for this reason, the development of a totalily of capacities in the 
individuals themselves’ (Karl Marx and Frederick Engels. The Ger- 
man Ideology. In: Karl Marx and Frederick Engels, Collected Works, 
Vol. 5 (Progress Publishers, Moscow, 1976), p 87. 
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jective product of mankind’s social practice. Processes of 
logical thinking cannot form in a person who has lived from 
early childhood without contact with objective forms em- 
bodying human logic, and without intercourse with men, 
even though he may, on countless occasions, encounter prob- 
lem situations, adaptation to which would require the for- 
mation of just this capacity. 

The idea of man standing alone face to face with the 
world of objects about him, incidentally, is an entirely 
artificial assumption. In normal circumstances man’s rela- 
tions with this object world are always mediated by relations 
with other persons and society. They form part of intercourse 
even when man outwardly remains alone, when, for instance, 
he is occupied with scientific or similar activity. 

Intercourse, in its original, outward form as an aspect of 
men’s joint activity, i.e. in the form of ‘direct collectivity’ 
or in an inner, interiorised form—is a second necessary, 
specific precondition for the process of individuals’ appro- 
priation of the advances of mankind’s historical development. 
The part played by it in man’s ontogenetic development 
has been studied quite well in psychological research into 
early childhood.*® 

From the aspect of interest to us the general results of 
this research can be summed up as follows. Even in infancy 
a child’s practical relations with the human beings around 
it necessarily form part of its contact with adulits—contact 
that is also, naturally, initially ‘practical’. 

The subjective precondition for the emergence of these 
early dealings with people is the prompting in the child 
of a specific response evoked in it by the person that Figurin 
and Denisova called the ‘animation complex’**. The child’s 


45 See: F. I. Fradkina. Psikhologia igry v rannem detstve (The 
Psychology of Play in Early Childhood). Dissertation. Moscow 
1950. Idem. The Origin of Speech in the Child. Uch. Zap. 
Leningrad. Ped. Inst., Vol. 12, 1955; T. E. Konnikova. Nachal’ny 
etap v razvitii detskoi rechi (The Initial Stage in the Development 
of Children’s Speech). Candidate’s thesis. Leningrad, 1947; R. Ya. 
Lekhtman-Abramovich and F. J]. Fradkina. Etapy razvitia igry i 
deistvii s predmetami v rannem detstve (Stages in the Development of 
Play and Actions with Objects in Early Childhood), Uchpedgiz, 
Moscow, 1949. 

46 See: N. J.. Figurin and M. P. Denisova. Ktapy razvitia pove- 
denia detey v vozraste ot rozhdenia do odnogo goda (The Stages ol 
Development of Infants’ Behaviour from Birth to One Year), Uch- 
pedgiz, Moscow, 1949. 
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practical dealings with the people around it are later also 
differentiated from this complex reaction. 

From the very start this intercourse has the structure 
of a mediated process characteristic of human activity, but 
in its early, embryonic forms it is mediated by objects, 
not by words. It arises because, from the outset, the child’s 
relations with surrounding objects are necessarily effected 
by an adult: the adult presents something to the infant 
and the infant pulls it; the adult feeds the infant with a 
spoon; she sets a rattle in motion, and so on. In other words 
a baby’s relations with the world of objects is always ini- 
tially mediated by an adult’s actions. 

The other side of these relations is that actions performed 
by the baby itself relate not only to the object but also 
to the adult. The baby, by manipulating the object, for 
instance, by throwing it to the floor, thereby influences 
the adult who is present; this is the phenomenon that is 
sometimes called a ‘call to the adult for intercourse’.*’ 
The emergence of an intercourse motive in a child’s behav- 
iour is revealed in some of its acts beginning to be reinforced 
not by the object effect they produce, but by the adult’s 
reaction to this effect. This has been strikingly demonstrat- 
ed, for instance, by the findings of Fajans who studied 
nursery-age children’s manipulations with objects: when the 
adult hid from the child’s field of view, its actions ceased; 
when the adult re-appeared they were resumed.*® 

Thus, right in the very first phases of the individual’s 
development, object activity comes to him through his 
inter-relation with the people about him and therefore not 
only from its material characteristics and biological sense, 
but also as the world of objects which are gradually revealed 
to him by human activity, i.e. in their social! meaning. 

That also forms the initial basis on which language and 
speech communication are mastered. 

Without touching on the new element that speech intro- 
duces into psychic development now (thousands of pages 


47 B. K. Kaverina. O razvitii rechi detei pervykh duukh let zhizni 
(On the Development of Infants’ Speech in the First Two Years of 
Life), Uchpedgiz, Moscow, 1950. 

48 See: S. Fajans. Die Bedeutung der Entfernung fir die Starke 
eines Aufforderungscharacters beim Saugling und Kleinkind. Psychol. 
Forsch., 1933, 17: 215-267; idem. Erfolg, Ausdauer, und Aktivitat beim 
Saugling und Kleinkind. Psychol. Forsch., 1933, 17: 268-305. 
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have been written about it), I only want to stress once more 
that, although language has an enormous, really decisive 
role, itis not, however, the demiurge of the human in man.” 
Language is that in which mankind’s socio-historical ex- 
perience of practice is ‘generalised’ and transmitted to in- 
dividual persons; it is also, consequently, a means of com- 
munication, a condition for individuals’ appropriation of 
this experience, and at the same time its form of existence 
in their consciousness. 

In other words, the ontogenetic process of the formation 
of the human psyche is not due to the influence of verbal 
excitations in themselves, but is the outcome of the specific 
process of appropriation described, which is determined by 
all the circumstances of the development of individuals’ life 
in society. 

The process of appropriation realises the main necessity 
and chief principle of ontogenetic evolution in man, i.e. 
reproduction of the historically formal characteristics and 
capacities of the human species in the characteristics and 
capacities of the individual, including also the capacity 
to understand and employ language. 

When we speak of the social environment in which man 
lives, we have given this concept a different meaning to 
that in biology, i.e. of the conditions to which organism 
adapts itself. Man’s immediate environment is the social 
group to which he belongs and which constitutes the circle 
of his direct intercourse. It naturally has some effect or 
other on him. 

Despite capitalist psychological notions of man’s onto- 
genetic development, however, as ‘adaptation to the envi- 
ronment’, his adaptation to it is not a principle of his deve- 
lopment at all. Progress in man’s development can consist, 
on the contrary, in his leaving the limitedness of his imme- 
diate milieu, and not at all in adaptation to it, which, 
in those circumstances, would only have impeded the fullest 
possible expression of the wealth of truly human traits 
and capacities. That is why to speak of man’s adaptation 
to his social environment is at least ambiguous—in both 
social and ethical respects. 

Development and man’s life call, of course, for main- 
tenance of a continuous interaction, metabolism, between 


49 See: A. N. Leontyev. Training as a Problem of Psychology. 
Voprosy psikhologii, 1997, 1:12. 
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him and the natural environment which realises the process 
of his adaptation to nature. Man does not, however, simply 
adapt himself to the nature about him, but produces the 
means for his existence. Because of that, man, unlike ani- 
mals, ‘starts, regulates and controls’ this process by his 
activity.°° The means, capacities, and skills needed to carry 
out this activity that mediates his relation with nature, 
he finds, moreover, in society, in the world that is trans- 
formed by the socio-historical process. In order to make them 
his own means, his own capacities, and his own skills he has 
to enter into relations with people and with objective human 
reality. The process of his ontogenetic development is also 
accomplished in the development of these relations. Like 
the development of animals in their natural environment, 
man’s development has an ecological character (i.e. depends 
on external conditions), but unlike the evolution of animals 
it is nol adaptive in the proper biological sense of this term. 

When, in the condilions of antagonistic class society, 
the majority of people, who belong to the exploited classes 
and oppressed nations, are forced to occupy themselves al- 
most exclusively with rough, physical labour, the difficul- 
ties associated with that in the development of their higher 
spiritual capacities are not explained by their ‘inadaptabil- 
ity’ to higher requirements, but are determined by the 
place, not dependent on them themselves, that falls to 
their lot in the system of social relations. This place, by 
determining their possibilities of appropriating human activ- 
ity, also determines their possibility of ‘adaptation’, i.e. 
the development of their human nature, their human capa- 
cities and characteristics. 

Throughout the history of class society the embodiment 
of the advances of mankind’s joint activity and of the total- 
ity of human capacities in the development of separate 
individuals has been one-sided and partial. Only abolition 
of the supremacy of private property and of the antagonistic 
relations engendered by it will create conditions such as 
will eliminate the necessity for this one-sidedness of indi- 
viduals.*! The conditions will thereby be creaied in which 
the main principle of man’s ontogenetic development, viz. 


60 See: Karl Marx. Capital, Vol. I, p 173. 
51 See: Karl Marx. Economic and Philosophic Manuscripts of 
1844, p 300. 
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reproduction in the characteristics and capacities of the 
individual of these all-round ones that have been moulded 
in the course of the socio-historical process, will have full 
scope to develop for the first time. 

This implies that manifestation of this principle is no 
longer limited in these conditions by man’s practical ‘alie- 
nation’ from the world of human achievements, and that 
now, for the first time, the mission, the most important 
purpose, the prime task of any man can be completely rea- 
lised, namely all-round development of all his capacities. 

Study of the concrete laws of the realisation of this mis- 
sion, of this purpose of man, is also the most important 
task of scientific psychology in our day. 

But what are the immediate conditions and content of 
this process? 


7. The Main Behavioural 
Mechanisms in the Ontoge- 
netic Development of Ani- 
mals and Man 


In animals two types of jointly operating mechanisms of 
behaviour are known; namely, (1) congenital, hereditary 
mechanisms (unconditioned reflexes, instincts), and (2) me- 
chanisms affecting individual adaptation. 

An important feature of a species’ congenital behaviour 
is that its evolution is closely associated with the evolution 
of exosomatic organs (organs that realise the animal’s links 
with the environment) and is, as it were, the functional 
aspect of their evolution. 

Changes in species’ behaviour, like all hereditary changes, 
take place through selection and the summation of slight 
changes, and are a very slow process corresponding to slow 
changes in the environment; at the same time they are of 
fundamental adaptive significance.*” 

The mechanisms of individual behaviour are a different 
matter. Their main difference from those of species behav- 
iour is that only the capacity for behaviour is fixed in them 
that realises individual adaptation, while the behaviour 
itself is fixed in the mechanisms of species behaviour. Al- 
though these mechanisms respond to rapid changes in the 


62 See: A. N. Severtsov. Op. cit., pp 298-300. 
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external medium, their evolution is linked as well with 
very slow hereditary changes but directly only with changes 
in the brain, the organ with maximum polymorphism of 
functions. 

The relationship between these two mechanisms is a mat- 
ter of central importance in the behaviour of the individual 
animal. 

The enormous experimental data gathered by research 
on animals indicates that there is almost no hereditary 
behaviour that is entirely independent of the influence of 
individual experience. Even animals with marked mechan- 
ical instincts adapt their behaviour (despite Fabre’s old 
ideas) to variable elements of the environment. 

Things are no different with such innate acts as the pecking 
of chicks; the experiments of a number of workers who 
employed a technique in particular of ‘deferring’ the start 
of pecking, have shown that a certain period of practice 
is needed for success in this respect, during which accom- 
modation and co-ordination take place.*4 

Finally, ontogenetic emergence of unconditioned reflex 
activity in higher mammals depends not only on the period 
of maturation of the respective nervous mechanisms, but 
also on the influence of external conditions, as a result 
of which innate behavioural mechanisms become overlain 
with conditioned reflexes. ®° 

Thus, during an animal’s ontogenetic development its 
hereditary behaviour is adapted and adjusted to variable 
elements of the environment, but since there are always 
variable elements in it, there is always individual variabil- 
ity of animals’ species behaviour. 


53 See: E. Rabaud. Art. cit., p. 8; Arnulf Molitor. Neuere Beobach- 
tungen und Versuche mit Grabwespen. Biol. Zentralblatt, 1931, 
I, 8: 412; Karl von Frisch. Bees (Cornell U.P., Ithaca, N.Y., 1956). 

64 See: J. F. Shepard and F.S. Breed. Maturation and Use in the 
Development of an Instinct. J. Animal Behavior, 1913, 3: 274-285; 
W. W. Cruze. Maturation and Learning in Chicks. J. Compar. Psy- 
chology, 1935, 19, 3: 371-409; V. M. Borovsky. Behaviour of Chicks 
Raised in an Incubator. In: Refleksy, instinkty i navyki (Moscow, 1936). 

55 See: A. D. Slonim. The Ecological Principle in Physiology and 
Study of Animals’ Instinctive Behaviour. In: Materialy soveshchania 
po psikhologit (Moscow, 1957). 

°6 See: I. P. Pavlov. Lectures etc. In: Polnoe sobranie sochinenii, 
Vol. 3 (Izd-vo AN SSSR, Moscow-Leningrad, 1951), p 182. 
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We know, on the other hand, that the forming of animals’ 
individual behaviour depends on tie innate species behav- 
iour peculiar to them. Whether it i a matter of a separate 
conditioned reflex, a chain stereotype of behaviour gra- 
dually being established, or an animal’s intellectual behav- 
iour, in all cases there has to be an innate, instinctive 
basis. 

In order to understand an animal’s individual behaviour, 
and its possible changes through the influence of external 
conditions, it is therefore necessary, first of all, to take 
the fund of innate behaviour peculiar to that species into 
account. Pavlov wrote in that respect that 


A full list, detailed description, and natural system of all these 
reflexes (unconditioned reflexes and instincts— ANL) is one 
of the immediate, most important tasks of the physiology of 
the nervous system.5? 

Once more I repeat that it is of the highest importance to 
have a full list and proper systematisation of these reflexes, 
because all the rest of an organism’s nervous activity is built 
up, as we Shall see later, on this basis.®8 


The comparative-psychological and zoopsychological find- 
ings agree that the forming of animals’ individual behav- 
iour depends directly on the instincts peculiar to them; 
an animal is capable, for instance, of solving difficult prob- 
lems if these seem to be within the range of possibility of the 
behaviour peculiar to its species, but it cannot cope with 
easier ones that are inadequate or foreign to the natural 
conditions of its species’ life.*® 

Behaviour is also possible in animals, of course, that 
seems outwardly to have no relation to their instincts. 
When, however, one traces the process whereby this behav- 
iour is formed, its link with the hereditary innate fund 
becomes quite obvious. An example is analysis of the be- 
haviour of performing animals. There seems to be no rela- 
tion to species behaviour when a sea-lion balances a ball, 
or a fox unrolls a strip of carpet; nevertheless actions are 
formed precisely from instinctive reactions.®® Instinctive 


67 Thid., p 362. 

58 Tbid. Vol. 4 p 28. 

59 J. V. Buytendijk. Psychologie des animaux (Payot, Paris, 1928). 
60 See: M. A. Gerd. Analysis of Training Processes. In: Afaterialy 
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behaviour normal to its species is first evoked in the animal, 
which includes movements needed by the trainer (the stage 
of direct or indirect ‘persuasion’). These latter movements 
are then fixed by means of unconditioned reinforcement, 
while movements on the contrary that are superfluous from 
the trainer’s point of view are inhibited and blocked (the 
‘reinforcing’ and ‘polishing’ stage). The mandatory charac- 
ter of both stages clearly shows that the new behaviour 
being moulded by the trainer is a direct derivative of the 
animal’s species behaviour and is a result of its adjustment 
and adaptation to external conditions; its unusual form, 
however, is due to the extreme artificiality of the conditions 
created by the trainer. The same also applies to the specially 
complex behaviour of animals evoked in certain experiments 
designed to produce an external effect, like Wolfe’s with 
chimpanzees.°! 

There is no need to consider specially, from this point 
of view, how individual experience is acquired in conditions 
more normal for animals. It is well known that the differ- 
ences revealed by research are differences in concrete mecha- 
nisms and in the structure of the behavioural processes 
themselves, and correspondingly in the reflection of the 
medium that is formed in them and mediates their realisa- 
tion. Complication of the mechanisms of individual behav- 
iour from elementary conditioned reflexes to the complex 
intelligent actions of chimpanzees, however, expresses prog- 
ress in one direction only, that of developing the animals’ 
capacity to realise their innate species behaviour in condi- 
tions further and further removed from the species’ general 
conditions of life. 

The individual behaviour of animals thus always depends 
on experience of a dual kind, viz., species experience fixed 
in the mechanisms of unconditioned-re flex, instinctive be- 
haviour, and individual experience amassed ontogeneti- 
cally; the main function performed by the mechanisms that 
fashion individual experience, moreover, is that of adapting 
the species behaviour to the variable elements of the external 
medium. 

It is a different matter in man, for man, unlike animals, 
has experience of yet another kind, namely, the socio-his- 


61 See: J. B. Wolfe. Effectiveness of Token-Rewards for Chimpan- 
zees. Comparative Psychological Monographs, Vol. 12, 1936, pp 1-72. 
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torical experience he masters in the course of his ontogene- 
tic development. 

This is species experience in the sense that it does not 
mature in the life span of separate individuals, but is the 
outcome of the development of many generations and is 
passed on from generation to generation. It is not, how- 
ever, fixed hereditarily, and that is its root difference from 
animals’ species experience. Although it is acquired during 
man’s ontogenetic development, it nevertheless cannot be 
identified with individual experience in the proper sense 
of the word, for it differs from that not only in content, 
which is obvious, but also in the fundamental mechanism 
by which it is acquired and appropriated. 

The appropriation of socio-historical experience pro- 
duces a change in the general structure of the processes 
of behaviour and reflection, forms new modes of behaviour, 
and gives rise to genuinely new kinds and forms of it. The 
mechanisms of appropriation therefore have the peculia- 
rity that they are mechanisms of the forming of mechanisms. 
Their investigation presents real difficulties, since they 
are masked by the general mechanisms of the forming of 
individual experience. 

When an adult first tries to give a baby a drink from 
a cup, the touch of the liquid evokes unconditioned-reflex 
movements in the child that strictly correspond to the na- 
tural conditions of the act of drinking (cupping the hands 
as a natural water-holder). The baby’s lips push out, form- 
ing a pipe, the tongue is advanced, the nostrils contract, 
and sucking motions are performed. The cup is not yet 
seen here as an object that determines the way of perform- 
ing the act of drinking. The baby soon learns, however, 
to drink properly from the cup, i.e. its movements are reor- 
ganised so that the cup is now used appropriately to its 
purpose. Its rim is pressed down onto the lower lip, the ba- 
by’s mouth is distended, the tongue takes up a position 
in which its tip just touches the inner surface of the lower 
jaw, the nostrils expand, and the liquid flows from the 
tipped cup into the mouth. A quite new functional motor 
system arises that performs the act of drinking and incor- 
porates new elements (my own observations—AWNL). 

The forming of this new functional system depends on 
the objective properties of the object itself, i.e. the cup, 
which differs from a ‘natural water-holder’ not only in 
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being movable, but also in having a thin rim; the baby’s 
use of these properties, however, is not so much determined 
by them in themselves, as by the actions of the adult who 
is giving it a drink, who presents the cup to it properly 
and gradually tilts it; later, when she puts the cup in the 
baby’s hands, she actively guides and corrects its move- 
ments the first time. The adult thus constructs a new fun- 
clional motor system in the baby, partly directly by ad- 
justing its movements (those of holding the cup to the mouth 
and gradually tilting it), and partly by evoking ready- 
made reflexes in the baby thereby, that belong, however, 
to other, natural ‘reflex assemblies’. 

A baby’s mastering of such specifically human actions 
as using a spoon, pusher, etc. proceeds in the same way. 
At first the object put into its hand is drawn into its sys- 
tem of natural movements; it carries a full spoon to its 
mouth as if it were handling any other ‘non-implemental’ 
natural object, i.e. without considering, for instance, the 
need to hold the spoon horizontal. Subsequently, once more 
through an adult’s direct intervention, the movements 
of the baby’s hand with the spoon are radically reorganised 
and are subordinated to the objective logic of using a spoon. 
The general character of the afferent innervation of these 
movements changes, and they are elevated to a higher object 
level; a functional motor system is built up in the baby that 
is governed by topological relations, i.e. a system of ac- 
tions of an implement type.” 

At first glance a similar reorganisation of movements 
can be observed in some higher animals, but the similarity 
is only superficial. With apes, for instance, the actions 
with a stick used to draw bait to themselves are well devel- 
oped and, as shown by Novoselova’s experiments, they 
produce a characteristic shift of mobility from the proxim- 
al to the mainly distal links of the hand. But this kind 
of act is the product each time of a newly developed adap- 
tation or adjustment of the animal’s natural motions to 
external metric and mechanical relations and, as Kohler 
pointed out long ago, they do not represent a special type 
of behaviour.®? In other words, although apes can develop 


6° See: N. A. Bernstein. O postroenii dvizhenii (A Propos the Struc- 
turing of Movements), Moscow, 1947, p 120. 

63 See: W. Kohler. The Mentality of Apes. Translated by Ella Win- 
ter (Harcourt, Brace, New York, 1927). 
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particular actions with simple implements, the principle 
of implement activity itself is beyond their reach, as is 
clear, for example, from the characters of the mistakes 
they make in using ‘tools’. 

Another aspect of the difference between the ‘tool’ ac- 
tions of animals and real ones is that they arise in animals 
through the influence of objective conditions (obstacles, 
the presence of a stick in the field of vision, etc.) and the 
actions of other animals or man do not play a decisive part 
in their formation. They are not built up with the help 
of others, are not borrowed, and cannot be performed ‘by 
example’.®4 

Animals are capable of imitation, of course, but it does 
not produce actions of a new type in them. In general, 
it must be said, the part played by imitation in animals 
is often incorrectly exaggerated. Many of the reactions 
where development is often classed as imitation, in fact 
also arise without involvement of this mechanism. The 
vocal responses of birds, for instance, can arise without 
any imitation whatsoever, as was pointed out long ago by 
Wagner, citing Le-Danteq’s observations of hatched birds;°° 
this fact was later rigorously established experimentally 
in tests with chicks reared in complete isolation, whose 
vocal responses were found to differ in no way, quantita- 
tively or qualitatively, from those of control chicks (Schjel- 
derup-Ebbe).®° It is rather different with nesting birds, 
but even then only a congenital imitation reflex is displayed. 

Imitation in apes presents a more complicated problem, 


64 The possibility of inducing temporary associations in animals 
by the technique of ‘passive movements’ is not, of course, altered by 
what has been said. Even in apes the experimenter’s direct interven- 
tion only leads to a connection in the animal between the correspond- 
ing movement and the food or orienting reinforcement; the ‘writing’ 
on a blackboard, for example, that is developed in apes by this ine- 
thod, enters into a connection with the reinforcement through its ki- 
naesthetic components, and not through its result (E.G. Vatsuro. 
Issledovanie vysshei nervnoi deyatel’nosti antropoida (Investigation 
of the Higher Nervous Activity of an Ape), Moscow, 1948, p 241. 

65 See: V. A. Wagner. Biologicheskie osnovania sravnitel’noi psi- 
khologii (Biological Foundations of Comparative Psychology), Vol. 
2 (Moscow, 1913), p 375. 

66 See: T. Schjelderup-Ebbe. Beitrige zur Sozialpsychologie des 
Haushuhns. Zeit. Psychol, 1922, 88: 226-252. Cited from David Katz. 
Animals and Men (Longmans, Green, London, 1937), p 208. 
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and has given rise to a quite wide-ranging discussion.” 
The main source of disagreement, however, is not the con- 
tradictoriness of the facts, but what various writers read 
into the concept of imitation itself.®* 

In any case it can be regarded as established that the capaci- 
ty of even these ‘imitative’ animals for imilation and, the 
main point, the part it plays in their behaviour are extre- 
mely limited, as has been shown by the findings of research 
into imitation not only in monkeys, but also in apes.” 

In this respect the facts of imitation in the young chim- 
panzee Johnny, described by Ladygina-Kots, are instruc- 
tive. Johnny often imitated man’s actions, in particular, 
ones with tools, such as driving a nail with a hammer, 
nevertheless he did not grasp the objective logic of the ac- 
tion, for sometimes he did not apply enough force, at other 
times the nail was not held upright, and sometimes he ham- 
mered beside the nail. ‘In spite of his great practice Johnny 
thus did not drive in a single nail,’ Ladygina-Kots recor- 
ded.?1 

Imitation has a fundamentally different character in 
a baby. Although the phenomenon of reflex imitation is 
observed in children that is akin to exokinesis, exomime- 
sis or exolalia, in normal cases, however, this has lost its 
importance by the age of two; at the same time specifical- 
ly human forms of imitation begin to arise, so-called in- 
telligent imitation, imitation ‘of a presented example’. 
The higher forms of imitation that take shape during child- 
ren’s life have been well studied by Guillaume” and 


67 See: G. Z. Roginsky. Navyki i zachatki intellektual’nykh de- 
istvii u antropoidov shimpanze (Habits and Rudiments of Intelligent 
Actions in Chimpanzees), |eningrad, 1948, pp 175—185. 

6’ See: N. J. Voitonis. Predystoriya intellecta (The Prehistory 
of Intelligence), Moscow, 1949, p 214. 

6 See: J. B. Watson. Imitation in Monkeys. The Psychological 
Bulletin, 1908, 5, 6: 169-178; N. N. Ladygina-Kots. Prisposobitel’- 
nye motornye navyki makaki (Adaptive Motor Habits of Macaques), 
Moscow, 1929; G. Aranovich and Khotin. Imitation in Chimpanzees. 
Novoe v refleksologii i fiziologii nervnoi sistemy, 1929, 3. 

“OR. M. Yerkes and A. Yerkes. The Great Apes, A Study of An- 
thropoid Life (Milford OUP, London 1929); N. N. Ladygina-Kots. 
Ditya shimpanze i ditua cheloveka (The Young of Chimpanzees and 
Man), Moscow, 1935. 

71 N. N. Ladygina-Kots. Op. cit., p 226. 

1925) See: Paul Guillaume. L’imitation chez l'enfant (Alcan, Paris, 
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Piaget.”* As the experiments of Zaporozhets, Polyakova 
and KiriJlova have shown, an important feature of imita- 
tive acts according to a presented example is that the role 
of reinforcement is played in their formation by the coin- 
cidence of the action itself with the representation of the 
example and not some excitation or other acting as a result 
of their realisation.** Because of that imitation acquires 
a new function: whereas, in animals, it is confined to the 
framework of already existing possibilities of behaviour, 
in a child it can pass beyond this context, create new pos- 
sibilities, and form quite new types of action, which brings 
children’s imitation close to training in its specific forms, 
a process that differs qualitatively from animals’ learning. 


8. Features 
of the Shaping 
of Mental Actions 


The initial processes described above of a baby’s mastery 
of specifically human actions clearly reveal their main 
feature, namely that they occur in contact with people. In 
the early stages of development, however, this contact has 
a practical form that limits its scope and functions, because 
the historically formed content of human experience is 
crystallised and reinforced in verbal form; mastery of it 
therefore requires it to be imparted and assimilated in a 
system of verbal meanings and consequently presupposes 
the involvement of speech and_ second-signalling me- 
chanisms. Their formation in the child is a necessary precon- 
dition of training in the strict sense, i.e. of a process that 
has mastery of socially accumulated knowledge in the form 
of its conscious reflection as its outcome. 

In the first stages of mastering speech the word is only 
a signal for the baby that directs its orientative activity 
in relation to objects sensuously perceived by it, with the 
result that the latter are approximated and equated to one 
another in a definite relation, and simultaneously distin- 
guished from other outwardly similar objects. In other 


73 See: J. Piaget. The Child’s Conception of Number (Routledge, 


London, 1952). 
71 See: A. V. Zaporozhets. Razvitie proizvol’nykh dvizhenii (The 
Development of Voluntary Movements), Moscow, 1958. 
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words, they are generalised and analysed, but already at 
a new level, in their refraction through the experience of 
social practice fixed in the meanings of the corresponding 
words. 

At higher stages of speech development, when a child 
becomes able to understand and use coherent speech, not 
only do the educational processes acquire a more developed 
form but their function is complicated and, as it were, ‘heigh- 
tened’. The mastering of knowledge becomes a _ process 
that in addition leads to the forming of internal cognitive 
actions in the child, i.e. mental actions and operations. 
And that in turn serves as a precondition for grasping 
concepts in their associations and their motion. 

Study of this extremely complex process enables us to 
discover its specific mechanism, i.e. the mechanism by 
which external actions are interiorised. 

The phenomenon of interiorisation has, of course, been 
described by very many psychologists. Its fundamental 
significance in development was especially emphasised by 
Vygotsky. In recent times it has been systematically in- 
vestigated in the USSR by Halperin,’*®? Davydov,’ Pan- 
tina, ” Talyzina,’®? Elkonin, “* and others; amongst 
foreign works reference should be made to the numerous 
investigations of Piaget and his colleagues. 

Without going into the content of all this research and 
considering the differences there are in the theoretical in- 
terpretation of interiorisation, I shall deal simply with 
the question of its necessity. 

The interiorisation of actions, i.e. the gradual conversion 
of external actions into internal, mental ones, is a process 
that necessarily takes place in man’s ontogenetic develop- 


75 See: P. J. Halperin. Experience of Study of the Forming of 
Mental Acts. Dokl. na soveshchanii po voprosam psikhologii (Moscow, 
1954); idem., The Mental Act as the Basis for the Forming of Thought 
and Image. Voprosy psikhologii, 1957, 6: 58-69. 

76 See: V. V. Davydov. The Formation of an Elementary Concept 
of Quantity in Children. Voprosy psikhologii, 1957, 2: 82-96. 

“7 See: N.S. Pantina. The Forming of the Motor Habit of \Wri- 
ting Dependent on the Type of Orientation in J.essons. Voprosy psi- 
khologii, 1957, 4. 

™ See: N. PF. Talyzina. A Contribution to the Problem of Master- 
ing Ilementary Geometric Concepts. In Alaterialy saveshchaniya po 
pstkhologii. 

See: D. B. Elkonin. Some Problems of the Psychology of 
].earning to Read and Write. Voprosy psikhologii, 1956, 5. 
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ment. Its necessity is determined by the central content 
of a child’s development being its appropriation of the 
achievements of mankind’s historical development, includ- 
ing those of human thought and human knowledge. These 
achievements come to him as external phenomena (objects, 
verbal concepts, knowledge). Their influence evokes a par- 
ticular response in the child and a reflection of them ari- 
ses in it; its first reactions to them, however, correspond 
only to their immediate physical aspect, and not to their 
specific qualities; their reflection in the child’s head is 
consequently still also a first-signalling one, not yet ref- 
racted in meaning, i.e. not yet refracted through the prism 
of the generalised experience of social practice. For these 
phenomena to be reflected in their specific quality, i.e. in 
their meaning, the child must perform activity in relation 
to them that is adequate to the human activity that is ‘ob- 
jectified’ or embodied in them. As regards spiritual pheno- 
mena, for instance, as regards some concept that the child 
encounters for the first time, it must perform a correspond- 
ing mental, thought activity. How, however, does this 
form of activity take shape in the first place? 

Let us first dismiss as obviously inconsistent the naive 
belief peculiar to the old, idealist psychology, that a child 
has a capacity, by its very nature, for internal thought 
processes, that the phenomena affecting it only bring them 
to life and enrich them with a more and more complex 
content, and that their development consists in that. 

Another possible answer to the problem of the develop- 
ment of a child’s inner thought activity starts correctly 
from the point that this activity is not innate; at the same 
time, however, it assumes that logical thought processes 
are formed in a child as the product of its personal, indi- 
vidual experience, i.e. in the same way, in principle, say, 
as the processes of opening problem boxes, or of taking the 
shortest route through a complicated maze, are formed in 
animals. The difference consists simply in thought pro- 
cesses taking shape in a child in connection with the effect 
on it of phenomena that are of a socio-historical nature, 
including ones that are linguistic in form. During training 
a child is faced with these phenomena, which are systema- 
tically chosen and presented in their proper connections; 
as a result, by virtue of repetition and reinforcement of 
these connections, associations and combinations of asso- 
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ciations in complex, interlaced chains, are formed, whose 
actualisation represents nothing else than the course of 
the corresponding thought process. 

This representation of the course of development of a 
child’s thinking, however, though it commands respect by 
ils simplicity, comes up against serious difficulties. It 
is at variance with the real tempo of a child’s mastering 
of mental actions, for the forming of thought processes 
through a gradual amassing of connections arising through 
the effect of teaching material can by its very nature be 
only a very slow business relying on an immense amount 
of material. In fact, however, it happens very rapidly with 
relatively limited material, many times narrower in scope 
than the minimum necessary for the independent forma- 
tion of the appropriate connections, and their differentia- 
tion and generalisation, in the child. Suffice it to mention, 
for example, the fact established by Ruzskaya’s work that 
even a pre-school child (under seven) can almost ‘from 
scratch’, literally from a few examples, learn to analyse 
and genaralise geometric figures correctly if a process is 
actively built up in il of orienting among the shapes of 
these figures by means of signs that the experimentor, so to 
speak, puts straight into the child’s hands.®° 

A much more important and fundamental difficulty that 
this representation of the development of thought proces- 
ses comes up against is that, in itself, the act ualisalion of 
associations is by no means identical with the process of 
mental activily, but is simply a condition and mechanism 
of ils realisation. That is readily seen from the simplest, 
well-known facts. There is nothing simpler for instance 
than to form firm associative links in a child of the type 
24-3=5, 3!4=7, 41-5=:9, etc. Yet, despite the fact that 
these links can be actualised without difficulty in a child, 
it is unable, all the same, to add the respective quantities 
regardless of whether the elements of these relations are 
associated in it with the corresponding visualised discrete 
quantities. The arithmetical act of additions is not created 
by these relationships, bul is antecedent to their formation. 


‘0 See: A. G. Ruzskaya. Orientation Exploratory Activily in the 
Forming of Elementary Generalisations in Children. Jn: Problemy 
orientirovochnogo refleksa i orientirovochno-issledovatel’ skaya  deya- 
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For that very reason, too, teaching to count never begins 
with learning addition tables. Before a child is given tables 
it should first have learned to add itself with real objects; 
this action should then be gradually transformed in the 
child until it is reduced to the concise form in which it 
is given in arithmetical expressions of the type 2+3=5, 
etc. Only thus will the child acquire the possibility of using 
addition tables for calculation, i.e. will associations of the 
type mentioned become operators in its mental addition. 

The practical and theorctical unsoundness of naive asso- 
ciationist conceptions of training is the result of missing 
the main link and main condition in the processes of assi- 
milation: namely, the moulding of the actions that form 
its real basis and that must always be actively built into 
the child by those about it, since the child cannot develop 
them for itself. 

We have already seen this in relation to the simplest 
actions with external obiects. At first they are always made 
by the child, either with the direct help of an adult, as, 
for instance, in the cases described above when an infant 
is mastering the use of a cup, spoon, etc., or, in other 
cases, as the result of demonstration by an adult, i.e. as ‘ac- 
tions by example’; or finally by way of a hint or verbal 
instruction. Then, as they are repeated, they are ‘processed’ 
in the child and acquire the property of being adjustable 
to a wide variation of concrete conditions. This further 
adaptation already proceeds by the general mechanisms 
of the formation of individual experience, but only now 
they ensure adaptation to the variability of the concrete 
conditions of the historically developed actions mastered 
by the child, rather than of inherited species behaviour, 
as in animals. 

When it is a matter of the forming of inner, mental acts, 
i.e. actions corresponding lo phenomena of ideas, the pro- 
cess is more complicated. Like the influence of man-made 
objects themselves, the effect of concepts and knowledge 
is unable by itself to evoke the appropriate, adequate ac- 
tions in a child, for it must still master them and that also 
requires active construction of them by another person; 
unlike external actions, however, inner ones cannol be di- 
rectly buill from outside. When an external action is being 
inslilled, it can be demonstrated lo the child, and finally 
there can be mechanical intervention in its execution, for 
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example, by holding the child’s hand in the required posi- 
tion, by correcting the trajectory of its movement, etc. 
Inner action, action ‘in the head’, is another matter. It 
cannot be demonstrated or be seen; it is impossible to in- 
tervene directly in its performance by the child. To build 
a new mental action in a child, for example the addition 
referred to above, the action therefore needs to be present- 
ed beforehand to the child as an external one. i.e. it needs 
to be exrteriorised. It is in this exteriorised form, in the form 
of a developed external action, that it is initially formed. 
Only afterwards, as a result of its gradual transformation, 
viz., generalisation and a specific reduction of its links 
and a change of the level at which it is performed, is it 
interiorised, i.e. transformed into an internal act that 
takes place now entirely within the child’s mind. 

Thus the mastering of the thought actions that underly 
individual’s appropriation and ‘inheritance’ of the know- 
ledge and concepts developed by humanity necessarily re- 
quires a transition of the subject from the actions developed 
outside to actions on the verbal plane, and finally a gradual 
interiorisation of the latter as a result of which they acquire 
the character of reduced, mental operations, mental acts. 

This process does not always have to pass through all 
these stages, of course, or embrace all the links of a newly 
assimilated mental action. Previously formed mental ope- 
rations naturally emerge during the mastering of a new 
action as ready-made thought capacities that are simply 
‘set in motion’. This circumstance, incidentally, some- 
times also creates the illusion that the interiorising of exter- 
nal actions is only a quite special case observed mainly 
in the early stages of mental development. 

In fact, however, it is a process necessarily carried out 
in man’s ontogenetic development. It has a fundamental, 
key significance for understanding the forming of the hu- 
man psyche because its main feature is precisely that it 
does not develop through the display of innate capacities, 
or by way of adaptation of inherited species behaviour to 
the variable elements of the environment, but is a product 
of transmission and assimilation by individuals of the 
achievements of socio-historical development and the expe- 
rience of preceding generations. Any crealive advance of 
thought that man subsequently makes independently, is 
only possible on the basis of mastering this expericnce. 
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The theory of mental development, therefore, like the 
psychology of learning, cannot ignore the profound unique- 
ness of this process and confine itself to representations 
of the general mechanisms of the forming of individual 
experience, which are unable, although they underlie it, 
to disclose its specific features. 


9. The Brain and Man’s Psychic 
Activity 


The foregoing analysis has proceeded from the following 
assumptions: (1) that new mental capacity, new psychic 
functions are formed in the course of man’s socio-histori- 
cal development, and (2) that in the era of the dominance 
of social laws, man’s brain does not phylogenetically un- 
dergo essential morphophysiological changes, and that the 
achievements of historical development are fixed in the 
objective (material and ideal) products of human activity 
and are handed on from generation to generation in that 
form, and that, in consequence, the psychological neofor- 
mations arising during the historical process are reprodu- 
ced by individual persons through their intravital acquisi- 
tions rather than through the effect of biological inher- 
itance. 

The juxtaposition of these two assumptions poses a very 
important problem, viz., that of the brain mechanisms 
of the mental capacities and functions historically developed 
in man. This problem is the critical point at which the 
research of most psychologists of the sociological trend 
halts, yet it is of the utmost importance in principle, for 
it is the failure to solve it that causes the division of psy- 
chology into social, historical psychology and experimen- 
tal, scientific psychology. 

The difficulty of this problem is that aknowledgement 
of the socio-historical nature of mental capacities leads 
to the acceptance, at first glance paradoxical, of their rela- 
live independence of the brain’s morphological features. 
In other words, the question arises whether there can be 
psychic capacities or functions that do not have their own 
special organs in the proper, morphological, meaning of the 
word. 

This question, incidentally, is by no means new to psy- 
chology and has long faced scientific psychologists as the 
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problem of how any process is caused. When, by analogy with 
the biological concept of a function as the specific activity 
of an organ, the concept of psychic function was introduced 
into psychology, the problem acquired a particularly sharp 
form. The task arose of finding organs that correspond to 
definite, concrete, psychic functions. Since a simple refe- 
rence to the brain as the organ of the psyche was clearly 
altogether inadequate, researchers’ efforts were directed 
to relating the different functions as accurately as possible 
to different brain structures. Attempts to localise particu- 
lar higher psychological! functions directly in the spirit 
of naive psychomorphologism, however, of course, proved 
unjustified, above all as regards the facts. 

There was no justification for later attempts to relate 
psychic functions just as closely to some physiological pro- 
cess or other in the cerebral cortex, attempts that were 
made because of a completely wrong interpretation of the 
sense of Pavlov’s principle of ‘superposing the psycholo- 
gical pattern on the physiologica! canvas’, for it is obvious 
that there are no psychic processes, and cannot be, such 
that some are a special function, say, of processes of inhibi- 
tion and others of excitation, or some are a product of ge- 
neral irradiation, and others of ‘elective’ irradiation. Even 
such a physiological concept as that of a process in the sec- 
ond signalling system, applies not only to the speech func- 
tion proper, but also to al] the functions in general at the 
level of consciousness, i.e. to thinking, to logical memory, 
cognitive perception, voluntary attention, etc. 

At the same time, however, progress in experimental 
psychological research, especially ,rogress in developing 
the theory of higher nervous activity, completely prepared 
the way for the only possible positive answer to this very 
complicated problem. 

By the beginning of the twentieth century extensive ex- 
perimental and clinical material had already been gathered 
which indicated that even relatively simple sensory psy- 
chic functions were the product of the joint activity of va- 
rious receptor and effector apparatus. That also made it 
possible to put forward the general ptoposition that 


wherever the physiological functions of the central elements 
acquire a specific signification that is expressed psychologi- 
cally in a peculiar quality of sense sensation ... the specific 
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character of such an effect is not based on the elements them- 
selves but on their combination.®! 


It was stressed, moreover, that a uniting of physiological 
elements like that produced a new quality not inherent in 
the elements themselves. 

At the same time, much dala also led to another, no less 
important general conclusion, namely that any combina- 
tion of elementary physiological elements underlying psy- 
chic functions was intravitally developed, ‘so that’, as Wundt 
wrote, ‘this formation must be ascribed entirely to life 
influences taking place within the individual’s develop- 
ment. 8? 

The idea of the intravital formation and reinforcement 
of complex connections, whose functioning realised cogni- 
tive functions, was first developed from the position of a 
materialist reflex interpretation of the brain’s working 
by Sechenov, who contributed the fundamentally impor- 
tant proposition that the motor links of reflexes have the 
decisive role in their formation, i.e. not the associations 
and images themselves, but their ‘motor after-effect’.®° 

The concrete physiological explanation of the formation 
of the connections of the separate elements in a system of 
reflexes, however, came much later. I have in mind the 
mechanism of the formation of functional brain systems 
discovered by Pavlov. 

In his paper ‘Analysis of Certain Complex Reflexes in 
the Dog’ (1916), Pavlov had already expressed the idea that 
a notion simply of the work of the separate centres in the 
nervous system was not enough in order to understand the 
physiological basis of complex behaviour, and that allo- 
wance had to be made for 


the functional combining of the different sections of the central 
nervous system by means of a special reiteration of the combi- 
nations in order for a definite reflex act to be performed.* 


81 Wilhelm Wundt. Grundztige der physiologischen Psychologie, 
6th ed., Vol. 1 (Verlag Engelmann, Leipzig, 1908), p 387. 
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83 J. M. Sechenov. Izbrannye filosofskie i psikhologicheskie proiz- 
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The experimental development of this general idea—that 
of forming functional combinations—subsequently followed 
the line mainly of investigating the dynamics of the form- 
ing and extinclion of systems of connections in response 
to successive operating complex of artificial excitations. 
Only in some work on man this idea made the basis for 
studying the structure of those functions that express gener- 
al, simple, and in that. sense universal psychic capacilies, 
such as, for instance, that of visual perception of objects, 
or of spatial localisation of audial stimuli. 

This research, which demonstrated that formations of 
this kind were undoubtedly of a conditlioned-reflex nature, 
enabled a wider range of facts to be understood from this 
point of view, facts whose analysis revealed another impor- 
tant feature of them, i.e. their great strength and stability. 
It is well known, for example, that the natural optico-mo- 
tor links that are formed in ontogenesis do not fade even 
after a long absence of reinforcement; as an illustration of 
that suffice it to mention the fact that visual images as- 
sociated with tactile sensalions persist for years afler a per- 
son has become completely blind.* 

A specific feature of these formations is also that, once 
they have taken shape, they then go on functioning as a 
single whole, without in any way displaying their ‘com po- 
site’ nature, so that the psychic processes corresponding 
lo them always have the character of simple, direct acts 
like those of perceiving distance, for example, estimating 
relative weight (the Charpentier phenomenon), the grasping 
of visual relationships (insight), etc. 

These features enable the intravilal formations to be re- 
garded as a kind of organ, whose specific functioning also 
appears in the form of manifested psychic capacities and 
functions.* 


“5 See: E. N. Sokolov. Vuspriyatie i uslovnyi refleks (Perception 
and the Conditioned Reflex), Moscow, 1958; Yu. A. Kulagin. An At- 
tempt at Experimental Investigation of Perception of the Direction 
of a Ringing Object. Voprosy psikhologii,1956, 6. 

86 See: M. I. Zemtsova. Puti hompensatsii slepoty v protsesse poz- 
navatel’noi i trudovoi deyatel’nosti (Ways of Compensating Blindness 
during Cognitive and Labour Activity), Moscow, 1956, pp 203-204. 

6* See: A. N. Leontyev. The Nature and Origin of Man’s Psychic 
Properties and Processes. Voprosy psikhologii, 1950, 1; idem. A Pro- 
pos of the Systematic Nature of Psychic Functions. In Tezisy dokladuv 
jilosofskogo fakui’teta Moskovskogo universiteta (Moscow, 1955). 
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I must stress that it is quite justified to use the concept 
‘organ’ in this context. More than 30 years ago Ukhtomsky 
suggested the existence of ‘physiological organs of the ner- 
vous system’, in which connection he wrote: 


The concept ‘organ’ is usually thought of as something mor- 
phologically distinct and constant with constant, static at- 
tributes of some sort. It seems to me that this is quite optional, 
and that it would be characteristic of the spirit of the new 
science not to see anything obligatory in it.§§ 


The functional organs in question are clearly different 
to such formations as, for instance, the chain conditioned 
reflexes that underlie so-called mechanical habits, differ- 
ing from them as regards both their origin and dynamics, 
and the character of their functioning. 

They are not formed through the production of associa- 
tions that simply ‘copy’ the sequence of external stimuli, 
but are the product of the linking of reflexes into an integ- 
ral system that has a highly generalised and qualitatively 
special function. The reflexes entering into a new connec- 
tion with one another are initially relatively independent 
reactions with developed effector nerve endings and feed- 
back afferentares. As soon as they combine, however, their 
effector links are inhibited and reduced, and operate as in- 
ternal, intracentre, brain processes. Although the number 
of purely peripheral effects does not thereby entirely disap- 
pear and they can always be detected by sufficiently deli- 
cate research, they lose their independent adaptive effect, 
however, since they now operate in reduced form, and con- 
sequently the possibility of being directly reinforced. Rein- 
forcement or non-reinforcement can now only apply to the 
effect of the final link of the system being formed; once 
having arisen, these systems are thus already, thereafter, 
regulated as a single whole. 

An example of the integral systems that underlie func- 
tions having the form of elementary psychic capacities is the 
system of pitch hearing. 


88 A. A. Ukhtomsky. The Dominant as a Factor in Behaviour. 
In: Sobranie sochinenii, Vol. { (Izd-vo AN SSSR, Leningrad, 1950), p 
299. 
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Pitch hearing became differentiated in man as a special 
faculty because it was a necessary condition of adequate 
perception of music, which, like language, is a product of 
social development. Its main difference from hearing ca- 
pable of perceiving the finest differences in the phonemes 
of human speech, is thal it isolates the parameter of pitch 
from sound complexes, i.e. isolates thal parameter which 
plays no direct semantic part in most modern (non-tonal) 
languages; conversely, it also enables the timbre compo- 
nents that determine the specific qualities of speech sounds 
to be abstracted. 

The experimental study of the structure of pitch hea- 
ring made by the writer and his associates Hippenreiter 
and Ovchinnikova demonstrated that this function was 
formed ontogenetically. The hearing of pitch can be at 
different stages of formation, or even altogether absent in 
individual persons; in this event it is compensated by 
timbre hearing. At the same time we also showed that the 
decisive link in the structure of this function was a recip- 
rocal response adequate to the sound parameter perceived, 
viz. the reaction of intoning (vocalising) the pitch. This 
link initially had the form of singing aloud, attuned to the 
pilch of the sound being perceived. Later, on being reduced, 
it was converted into inner singing, which was involved in 
the analysing of pitch only by its kinaesthetic channels. 
As a result the analysis of sounds by pitch and pitch relations 
took place through a special mechanism of active, inner 
‘comparation’, i. e. a process of comparing and adjusting 
on the inner field. This mechanism, which is formed during 
life, and whose existence can only be discovered by objective 
investigation and is completely hidden to introspection, 
is the organ proper of hearing pitch. Although it takes shape 
in ontogenesis and, as the research showed, its forming 
can be actively controlled, its function in no way differs, at 
first glance, from the manifestation of elementary innate 
capacities. But that is only a first impression. 

More thorough analysis readily brings out the specific 
features of this kind of systemic function. 

The feature of systemic psychic functions most easily 
established is that their previous complete reflex structure 
can always be developed and then its reduced motor links 
revealed, so that their structure, in some cases al least can 
be reorganised by, for instance, replacing one link by another. 
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All that, it goes without.saying, is completely excluded 
in regard to functions that are morphologically fixed, 
i.e. to innate structures. 

Another feature of systemic psychic functions is their 
own unique dynamics, which is expressed in special rein- 
forcement act; while positive reinforcement of the end effect 
seems to lead to further compression of the functional sys- 
tem, i.e. to inhibition of an even greater number of its 
elements, its non-reinforcement, on the other hand, para- 
doxically causes them to develop and become disinhibited. 
This dynamics comes out clearly in speech, in telephone 
conversations for instance. When increasing deterioration 
of audibility evokes no confirmation of the receipt of infor- 
mation from the person being spoken to, or answers inap- 
propriate to the information transmitted, this automatically 
leads the speaker to a full development of articulation; as 
audibility begins to improve again, there is a return to nor- 
mal rapid speech, in which many of the articulation ele- 
ments are reduced. 

This dynamics has been demonstrated experimentally 
on Napalkov and Bobneva’s model for forming multi-link 
reactions. It appears to be explained by the inhibition of 
the last operative link of the system inducing excitation 
(on Voronin’s principle of effector generalisation) of the 
system’s previously inhibited links. It can be supposed that 
the same dynamics also underlies the forming of the func- 
tional systems under consideration: links whose inhibition 
does not alter the end effect, are reduced and the system 
contracted; as soon, however, as inhibition spreads to a link, 
reduction of which alters the end effect so that the link 
ceases to be reinforced, the inhibited link will be revived 
again. The process of independent (‘spontaneous’) formation 
of these functional systems is thus controlled by a unique 
‘natural selection’ of the minimally necessary elements. 

The facts revealed by systemic analysis of man’s onto- 
genetically built-up psychic activities, functions, and ca- 
pacities, and the facts that characterise their formation, 
fully accord with contemporary data obtained from patho- 
logical material. 

I have in mind the numerous data that indicate that a 
disturbance of processes that sets in after damage to a de- 
finite sector of the brain, should be interpreted not as loss 
of the function, but as the decay or disintegration of the cor- 
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responding functional system, one of whose links has been 
destroyed.®? 

The question of the localisation of psychic functions, 
as well, is correspondingly answered, i.e. in the sense that 
they are not based on the functioning of some isolated group 
of cortical cells or other, but rather on a complex brain sys- 
lem, whoseelements are located in different zones of the brain 
often far apart, but which, however, form a single cons- 
tellation. 

Facts that point to the chronogeneous character of the lo- 
calisation of functional systems, i.e. to the dependence of 
a pathological effect on the age of the child in whom the da- 
mage has occurred, are specially important from the onto- 
genetic standpoint. 

The principle of chronogeneous localisation, the psycho- 
logical significance of which was specially stressed by Vy- 
gotsky,?® provides yet other grounds for regarding these func- 
tional systems as intravital formations with a different 
inner structure at different stages of development. 

Systemic psychological analysis of functions deranged 
as a result of focal damage to the brain is not only of theo- 
retical importance, but is also of great practical value, by 
providing a method for effectively restoring them. The me- 
thod consists in replacing the lost link, after having first 
developed the structure of the damaged function, by another, 
intacl link and later again ‘reducing’ the structure, gradually 
making the corresponding process automatic. An injury 
to the anterior sectors of the occipital region of the cortex, 
for instance, can leave the elementary visual functions intact 
but still cause total inability to read, in which case simple 
exercise gives no marked restoration of the damage. The 
defect therefore persists sometimes for years unless special 
procedures are applied. Ability to read can, however, be quite 
quickly restored by replacing the optico-motor link of 


89 Sec: P. K. Anokhin. General Principles of the Compensation 
of Disturbed Functions and Their Physiological Substantiation. Doklad 
Na sessii instituta defektologii akademii pedagogicheskikh nauk 
RSFSR (Moscow, 1953); N. I. Grashchenkov and A. R. Luriya, On 
the Systemic Localisation of Functions in the Cerebral Cortex, Nev- 
rologia i psikhiatria, 1945, 1. 

90 See: L. S. Vygotsky. Psychology and the Theory of Localisation. 
In Tezisy 1-go Vseukrainskogo psikhonevrologicheskogo s’ezda (Khar- 
kov, 1934). 
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the system by a manual motor link: the patient is re-taught 
to read by circling the Jetters presented to him with a sharp 
pencil, then by ‘visual circling’; after a certain time the sys- 
tem with a restructured and now restored link is interiorised 
and its function assumes the form of normal automatic 
reading.*! 

For all the peculiarity characteristic of the restoration 
of functions, compared with their development, both proces- 
ses express the same systemic structure in an identical way, 
and it is that which makes both compensation based on 
substitution of the directly affected element of the function 
(known as intrasystemic compensation) and the adaptation 
of functions to new tasks possible; it is no accident there- 
fore that broader significance is now being attached to the 
concept of compensation since progress in the study of its 
mechanisms has shown that there is no difference in prin- 
ciple between the restructuring of functions in pathological 
and normal conditions.*? There is much greater difference 
in the restructuring of functions because of the functions 
themselves than between the normal and the pathological. 
While we can say, for instance, in regard to vegetative and 
the simplest animal functions, of an immediate, automati- 
cally occurring restructuring of them from the organism’s 
‘reserves’ under the influence of peripheral impulsion, the 
restructuring of intravital psychic functions is a slow, gra- 
dual process involving their exteriorisation and unfolding, 
and the special development of a new link introduced into 
their structure and its subsequent interiorisation. In other 
words, this process occurs through training and is the spe- 
cial ‘formal’ result of the latter as opposed to its ‘material’ 
result expressed in mastering of the teaching material or 
skills. 

Let us return, however, to the more general problem 
posed. Man’s psychic development throughout his social 
history has thus not caused any morphological changes. 
The psychological neo-formations arising have had as their 
brain organs ‘functional nervous combinalions newly formed 
through special repetition’ that have been reproduced 


91 See: A. R. Luriya, Vosstanovleniye funktsii mozgu pusle voennot 
iravmy (Recovery of Brain Functions after War Trauma) (Moscow, 
1948); idem. Psychology and the Problem of the Restructuring of Brain 
Functions. Izd-vo AN BSSR, 19090, 2. 

82 See: P. K. Anokhin, Op. cit. 
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again and again in people of each succeeding generation as 
a result of the specific process whereby they assimilate 
human reality, human being. In that way the change in the 
highest expression of man’s nature—his spiritual capacities 
and forces—took place. 

‘Our nature is made’—that applies above al] to man’s 
spiritual nature and to the nature of his psyche. 

The principal progress in development of the brain made 
since the coming of modern man has apparently been 
that the function of fixing the dynamic struclures built 
up has been gradually corticalised, i.e. the role played 
by subcortical centres in relation to the accumulation of 
species biological experience has been transferred to the 
cortex, the organ of ontogenetic experience. And that ex- 
presses physiologically what I described above in terms 
of the possibility peculiar to man of acquiring species ex- 
perience, i.e. experience of human generations, intravi- 
tally. 

In that sense progress was prepared by the human brain’s 
whole prehistory, during which the functions of its mor- 
phologically fixed and functional structures came ever more 
closely together. Pavlov spoke of this as a ‘not very common’ 
point of view yet one he nevertheless ‘kept in mind’, saying: 


For me construction and dynamics by no means represent 
the antithesis that is usually supposed. I very often mix them 
and directly identify them, and for me there is almost no dif- 
ference.... | also therefore understand that what was earlier 
dynamic, later becomes constructional, because it is one and 
the same thing. That is my point of view and I consider that 
the division between matter and function is arbitrary and re- 
lative. Deeper analysis completely wipes out the difference be- 
tween them and it strikes me as strange when anyone rigidly 
counterposes construction to dynamics.% 


While one has to speak, first and foremost, of the forma- 
tion of hereditarily fixed constructions, these changes are 
not produced by biological heredity at the level of man but 
in the process of assimilation described above, which also 
constitutes the mechanism of social ‘inheritance’. 

One last question, finally, remains, that of the fundamental 
relation between the evolution of the brain's physiological 
dynamics and the development of psychic processes. If 


93 Pavlovskie klinicheskie sredy (Pavlov’s Clinical Wednesdays), 
Vol. 1 (Izd-vo AN SSSR, Moscow-Leningrad, 1954), p 649. 
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we abstract the individual features that exist in the dynamics 
of higher nervous activity, it can be taken as essentially 
invariable, in any case during the history of man’s develop- 
ment. Its most general laws that control the brain’s acti- 
vity irrespective of which points of the cortex are thereby 
associated one with the other and what dynamic patterns 
are thereby formed also remain just as invariable. The ‘pat- 
terns’ depend on the content of the subject’s activity that 
realises his relations with reality, being governed by the 
latter’s objective properties. The development, variability, 
and multiformity of this activity creates the development, 
variability, and multiformity of the patterns, and although 
they are systems that consist of functional elements entering 
into connections with one another, and are a product of 
the brain’s work, the qualitative features of their func- 
tion nevertheless cannot be expressed in terms of physiolo- 
gical concepts. What they reflect is not reproduced in their 
structure as a geometric shape, for instance, is reproduced 
in its graphic representation on paper. In their specific 
attribute, i. e. as systems realising reflection, they are re- 
vealed only by being actualised, i. e. only reproducing the 
subject’s activity in relation to the reflected reality in trans- 
formed form, because it is the activity that is the real pro- 
cess in which the reflected passes, is ‘translated’ into the 
ideal, into reflection. 

Man’s psyche is thus a function of the higher brain struc- 
tures that arose in him ontogenetically in the course of 
his mastering of historically moulded forms of activity in 
relation to the human world about him; that aspect of man’s 
development which is physiologically expressed in the re- 
production, change, and complication of these structures in 
succeeding generations, is also the process of the psyche's 
historical development. 

Experimental study of the genesis and structure of man’s 
psychic capacities and functions, which are formed during 
their mastering of the achievements of socio-historical de- 
velopment, allied with study of the genesis and structure 
of the corresponding brain mechanisms, implies that the 
historical approach is also spreading to areas of boundary, 
psychophysiological research. 

This study has only made its first steps, yet already ex- 
perience of analysing the systemic structure of capacities 
like that of hearing brought into being by the objective exis- 
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tence of man-made world of musical sounds and speech, 
or the faculty of human perception of colour are furnishing 
new experimental proof that man’s psychic properties, both 
general and special, are not the development of some spe- 
cial properties biologically innate in him, whose presence 
or absence can only be ascertained, but that these charac- 
teristics are formed in the course of development and up- 
bringing. 

This experience indicates that knowledge of the laws of 
their formation will enable us to control this process con- 
sciously and to advance more confidently toward the goal of 
the fullest possible development of the capacities of all 
people. 


THE DEVELOPMENT 
OF HIGHER FORMS 
OF MEMORY 


Hil 


The transition from primitive, biological forms of memory 
to its highest, specifically human ones is the result of a long, 
complex process of cultural and historical development. 
Man had to master his natural, biological memory, subor- 
dinate its activity to the new conditions of his social being, 
had to recreate it anew, making it human memory. This 
idea of man’s creation of his memory is beautifully reflected 
in the old Greek tragedy: 

And |] 
Found Number for them, chief device of all, 
Groupings of letters, 


Memory’s handmaid that, 
And Mother of the Muses.! 


It is noteworthy that the origin of memory is associated 
in these lines with the origin of such indisputably histori- 
cal modes of behaviour as counting and writing; we shall 
see in fact that modern man’s memory is the same product 
of his cultural, social development as his speech, writing, 
or counting. 

We already find the first steps toward mastery of their 
natural memory in very primitive peoples. These are the 
first attempts to provide for their recall, revival of some 
trace in their memory by means of a special stimulus, which 
thus fulfills the function of a memory aid. The first 


memories (says Janet) are memories of objects and are used 
as objects. The man who wants to recall a memory takes some- 
thing into his hand; he ties a knot in his handkerchief, puts a 
little pebble into his pocket, takes a piece of paper or a leaf 
from a tree. These are what we still today call souvenirs.? 


Precisely the same mechanism is discovered in the pri- 
mitive methods in regard to remembering some message, 


1 Aeschylos. Prometheus Bound (Haldeman, Julius Co., Girard, 
Kans. ), p 22 


2 Pierre Janet. L’évolution de la mémoire et de la notion du temps 


(Chahine, Paris, 1928), p 262. 
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that we encounter among culturally-backward tribes. Such, 
in particular, is the function of the ‘letter sticks’ found 
among the Australian aborigines. Of all the cultural hert- 
tage of the Australian race this stick, together with the bo- 
omerang, has excited the greatest disputes as to its intrin- 
sic meaning. To some it seemd indisputable proof of the exis- 
tence of writing understood by everyone. Others saw in it 
an associated phenomenon of Australian modes of intercourse 
devoid of any special significance. Only recently has the 
true significance of this object been elucidated. 
Letter sticks are notched round sticks, a span or so long, or 
rectangular wooden tablets, so called because they are given 
before their setting out to the bearers of a message in the 
intercourse between persons or tribes living far apart, plus 
a badge designed to make their service known. The groups of 
notches are cut by the sender and refer to the information 
being sent. 
But they are not in the least, as many ethnographers have 
long believed, conventional syllabic or even word signs im- 
mediately understandable by the recipient or third persons, 
but are solely memory aids for the messenger. As such they 
primarily signify only definite persons, other living creatures, 
objects and their number, and places, occuring in the mes- 
sage concerned. The complete sameness of the notches ... is 
of no import, since we know that the same signs mean quite 
different objects for primitive peoples, and even different events. 
The notches are thus after all nothing else than symbols for 
the individual cues of the message, which in this simple but 
ingenious way nevertheless permit them to be retained better 
than without an aid to memory.? 


We have given this long quotation because the nature 
of such memory aids, based on external stimuli, is revealed 
in an unparalleled manner in the method described. Tre- 
mendous impressionability, which is probably also charac- 
teristic of these tribes, in itself cannot, of course, guarantee 
surfacing of the necessary recollection at the very moment 
the message must be delivered. In order for it to be recalled, 
the traces held mechanically in memory must enter into a 
natural connection with the new situation through some 
common link; and this common link cannot be guaranteed 
when it has not been created beforehand in the actual pro- 
cess of memorising; finally, the impossibility of a chance 
omission of some individual part of the memorised material 
cannot be guaranteed against. What does the aboriginal 


3 Karl Weule. Vom Kerbstock zum Alphabet. Unformen der 
Schrift (Kosmos, Stuttgart, 1915), pp 64-65 (my italics—ANL). 
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Australian messenger do when he has to produce a reliable 
reproduction of the appropriate message at the necessary 
moment? By making notches on his stick he artificially, 
so to speak, creates this necessary common link, connecting 
the present with some future situation; the notches made 
will be the intermediate stimulus for him fulfilling the 
function of a memory aid by which he in that way keeps con- 
trol over his memory. Using Taine’s comparison, we might 
say that the Australian aborigine acts in this case like a 
billiard player who shoots the ball against the cushion 
in order to pocket it. 

Active adaptation to the future is also such an indirect 
act whose structure is specific precisely to human behaviour. 
In listening to the message to be delivered the aborigine 
does not perform his task directly, does not take the direct 
course dictated by the situation stimulating him, but takes 
a ‘roundabout route’ so to speak, first creating a means and 
instrument for solving it. It is as if, in order to shift a weight, 
he broke off an appropriate lever instead of applying direct 
efforts to it. The difference between an instrument of la- 
bour and the instrumental aid primitive man fashions for 
his memory is simply that while the former is always direct- 
ed at external nature, he masters his own behaviour by 
means of the latter. This difference, however, is of tremendous 
fundamental significance. 

Just as man’s learning to employ tools, which served as 
a kind of prototype of the last word in ‘psychological tools’, 
is the turning point in the history of the evolution of his 
external organs, so also his mastery of his own behaviour 
by means of external means is a moment of the greatest 
significance in the history of the development of his psy- 
chological functions. The former, biological, type of the de- 
velopment of behaviour is replaced by another type, his- 
torical development. Just as the use of tools ends the ani- 
mal’s passive adaptation to the environment through adap- 
tation of its own organs to it, and permits man to take the 
path of adapting the environment to his needs, the use of 
means that organise his behaviour stops the development 
of his psychological functions through a direct change in 
their biological basis, and opens the era of their historical, 
social development. The development of such mediated, 
indirect behaviour did not arise, naturally, outside its 
connection with previous organic evolution; the use of means 
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by which man masters his own psychological functions 
cannot be the result of an act ‘of invention’ appearing as 
a deus ex machina in the history of the forming of his beha- 
viour. It cannot be explained exclusively simply by the 
demands that the environment makes on man; because it was 
already included in the preceding biological forms it can 
only be understood in connection with the general history 
of their evolution. 

The role that is performed by an artificially organised 
‘stimulus-aid’ in the indirect operation of memory was 
originally played, by virtue of the natural laws of memory, 
by some chance stimulus that formed part of a previously 
impressed situation. It was only necessary to exclude the 
chance nature of the action of the stimulus, which had pre- 
pared it beforehand, in order to ensure its reproduction and 
so make it voluntary. Such associating stimuli were probab- 
ly first created in relation to other people; understandably, 
the process of reproduction in that case remained subjective- 
ly direct and natural for the ‘recaller’, although it can 
also be regarded as objectively mediated. Only when it is 
directed to itself does the memory aid impart a new quali- 
ly to this operation. Mediation of the act of recall thus al- 
ters nothing in the biological law of this function; only 
the structure of the operation as a whole is altered. By ar- 
ranging the appropriate ‘stimulus-aid’ to ensure reproduc- 
tion of the impression received we master our memory by 
mastering its stimulation, i.e. we master it by subordi- 
nating it to the proper natural laws. 

Initially the stimuli that performed an instrumental 
function were probably only directed toward organising 
recall of material that had to be reproduced after a certain 
time and in a certain situation. Some of the data, however, 
allow us to think that they very quickly began to serve 
much more general aims as well, helping to fix all the in 
any way outstanding events in the life of the tribe in the 
memory irrespective of the moment this experience was used. 
From that standpoint the theory advanced by Higgins 
presents extraordinary interest; he saw the main sense of 
primitive art in its significance for preserving memories. 
That ancient art objectively actually performed such a func- 
(ion can hardly be denied; on the other hand, there are facts 
that indicate that individual works were created specially 
for that purpose. It is extremely difficult otherwise to ex- 
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plain, for instance, the depicting of their own military defeats 
which, as Hirn noted, were often depicted in unembellished 
form, apparently simply as a constant reminder of threa- 
tening dangers and a call for vengeance.* The aim of these 
unique ‘monuments in honour of defeats’ is thus purely 
utilitarian. They are not monuments of triumph, created 
under the influence of emotional fervour, that could sub- 
sequently serve only the birth of a legend, but rather ‘memo- 
randa’, a kind of aide memoire, to fix an instructive event 
in the memory. It was in these memorials that history was 
first written, and the historical memory of primitive peoples 
was born. It was only necessary for events, which could 
already be recorded, to be arranged now in chronological 
order. 

While man, on the one hand, masters his remembering 
by means of the artificial methods he creates, he also makes 
efforts, on the other hand, to master the processes of for- 
getting. And in fact, if voluntary remembering is the result 
of a certain intentional organisation of the activity of me- 
mory through the creation of social stimuli for it, can we 
not regard the process of forgetting with such voluntary 
memory, on the contrary, as the result of disorganisation, 
which could be caused by the destruction of stimulus-aids? 

A very interesting example of such intentional disorga- 
nisation was adduced by Frazer.® Describing the belief of 
a tribe of Mexican Indians that the finding of a certain spe- 
cies of cactus, which they valued highly because of its in- 
toxicating effect, depended on how ‘pure’ the gatherers 
and their women were of sin, he gave the following account 
of the unique ‘oblivionising’ ceremonies performed by the 


members of the tribe. 


Four days after the men have started (on the forty-three days’ 
journey to fetch the cactus) the women gather and confess to 
Grandfather Fire with what men they have been in love from 
childhood till now. They may not omit a single one, for if 
they did so the men would not find a single cactus. So to ref- 
resh their memories each one prepares a string with as many 
knots as she had lovers. This she brings to the temple, and, 
standing before the fire, she mentions aloud all the men she 


4 See: YrjO Hirn. Der Ursprung der Kunst (Verlag Barth, Leipzig, 


1904), p 119. . 
5 See: Sir James Frazer. The Golden Bough (Macmillan, London, 
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has scored on her string, name after name. Having ended her 
confession she throws the string into the fire, and when the 
god has consumed it in his pure flame, her sins are forgiven her 
and she departs in peace.... 

The cactus-seekers themselves make in like manner a clean 
breast of all their frailties. For every peccadillo they tie a knot 
on a string, and after they have ‘talked to all the five winds’ 
they deliver the rosary of their sins to the leader, who burns 
it in the fire.® 


This Indian tribe seemed to connect forgiveness of sins 
with purification in a dual operation: in order to recall all 
their sins at the necessary moment, without forgetting one, 
an appropriate mnemonic symbol was prepared in advance, 
namely an artificial, knotted-string stimulus, which helped 
recall sins in the ceremonial confession. When, how- 
ever, the desired absolution of sins had been obtained, they 
became non-existent, so to speak, they had to be consigned 
to oblivion. Then the second part of the operation began; 
the stimulus, whose function was to revive memory of the 
sins committed, was burned and destroyed. So by destroy- 
ing the cause reviving memories, man tried to master the 
process of forgetting. 

This observation may seem only an ethnographic curio- 
sity, but if we think about the essence of this oblivionising 
operation, we see that the main oblivionising principle that 
underlies our own attempts to commit something to oblivion 
is already part of it in naive form. A change of circumstan- 
ces, a trip to another city, the destruction of certain articles 
associated with painful impressions—in short everything usu- 
ally done when we want to free ourselves from the power 
of old memories, is built on exactly the same principle 
of deliberate destruction of stimuli reviving definite tra- 
ces of some sort of our past experience. 

Mankind’s first attempts to master its memory and su- 
bordinate this natural force contained in man himself to 
his domination were not, of course, made on the basis of 
conscivus utilisation of the laws governing this psycholo- 
gical function. Primitive man might know nothing about 
the laws of psychology but nevertheless quite correctly 
used the methods of bringing his behaviour under his con- 
trol that he found in practice. That is why we often come 
across an attribution of magical significance to these methods, 


6 Sir James Frazier. Op., cit., p 24. 
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as in the example cited above. Only during subsequent 
development of mediated behaviour was this ‘naive psy- 
chology’ of primitive man gradually overcome, and at the 
same time did the magical or semi-magical character of 
his first instrumental psychological operations disappear. 

Originally the stimulus-aids by which man organised 
his memory were very imperfect. They were usually very 
simple material signs or undifferentiated notches, primi- 
tive tallies, or even parts of his own body.’ Understandably 
such elementary ‘instruments’ often could not fulfil their. 
purpose. Their subsequent improvement consisted in their 
further differentiation and specialisation. The ‘knot letter’ 
of the Peruvians can serve as an example of this further 
improvement of external mnemonic devices. The signs of 
this letter (quipu or knots, see Fig. 33) had little resemblance 


I 


Fig. 338. “Quipu” 


to modern written symbols; their main difference was that 
they did not have a set meaning and therefore needed sup- 
plementary oral commentaries by the writer to decipher 


7 We find a very curious example of the use of the fingers as a mne- 
monic device in Livingstone. Among the nobles of one African tribe 
(the Wakopaiki) there was a custom, when meeting strangers, to exp- 
lain their origin to them through their servants. Because their genea- 
logies were communicated in very great detail, the servant reciting 
that of his master ticked them off on the fingers of both hands (See: 
David Livingstone. Exploration dans l’interieur de l’ Afrique, Australe et 
voyages a travers le continent de Saint-Paul de Loandaa l’embouchure 


du Zambeze, de 1840 a 1856 (Paris, 1859), p 19. 
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them.’ The knots were thus only an extremely differentiat- 
ed conventional memory aid, still in no way differing in 
principle from the simplest mnemonic signs. Al the same 
time they were a sort of elementary stage in the develop- 
ment of writing in the true sense. By acquiring definile mean- 
ings, very conventionally used signs of this kind (knots, 
drawings, etc.) already form the elements of pictographic 
writing, which subsequently gives way to even more perfect- 
ed forms of writing. 

The evolution of simplified mnemonic contrivances into 
written symbols did not happen without trace in memory 
itself, altering the conditions in which it functions; each 
new stage in their evolution presupposed new forms of memo- 
ry. The history of the development of memory, however, 
cannot be understood simply as ihat of external fixing signs. 
The difference between our memory and its natural hiolo- 
gical forms is not simply that we have the possibility of 
using written books or historical documents; both are rather 
only substitutes for its function—shorthand transcripts, pho- 
ltographs or films can even provide recall in victims of 
amnesia just as surely and accurately as an eiditic’s recall. 
There is another, second line of development of memory 
that unfolds in parallel with the first, so to speak, and 
constantly reacts with it. 

In resorting to the use of auxiliary aids we thereby alter 
the fundamental structure of our act of remembering; our 
previous direct remenibering becomes indirect or mediated, 
relying on lwo systems, or two kinds of symbol; supple- 
mentary ‘slimulus-aids’ are added to the direct stimuli, 
which we can call ‘stimulus-objects’. 

We have seen that these auxiliary stimulus-aids usually 
lake the form of excilation operating from outside—knols, 
notches cut in a wooden object, etc. Finally they can be 
some organ of our own body, in which case we already 
run into some difficulty, for our means of remembering is 
a very unspecialised one, not fashioned specially for the 
job; it is constantly with us, constantly in our field of per- 
ception. With the use of a completely differentiated, spe- 


®See: E. B. Tylor. Primitive Culture (Harper Torchbooks, New 
York, 1958). The drawing in Fig. 33 is taken from R. Thurnwald’s 
Psychologie des primitiven Menschen. In: Handbuch der vergleichenden 
Psychologie, Vol. 1 (Reinhardt, Munich, 1922), p 245. 
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cialised aid (e.g. written signs) recall seems to occur in- 
dependently of our memory as a purely external operation, 
while, on the contrary, when unspecialised signs are used, 
it is mainly memory that functions, although completely 
retaining its new structure specifically inherent in mediated 
remembering. The insufficiently specialised sign, naturally, 
simply may not perform its function, or may do so badly, 
but when it is successful the sign’s inadequacy necessarily 
has to be compensated, as it were, by the internal aspect 
of the operation. 

The operation of remembering becomes even more com- 
plicated when the functions of the auxiliary aid are performed 
by some act of the memory, i.e. by some process which, 
although it has its external manifestation, nevertheless takes 
place in the recalling subject. A host of examples of such 
remembering could be cited from ordinary life, but in order 
to maintain objectivity in the exposition we prefer a very 
simple literary one. One of Gogol’s characters, deciding to 
break his journey for a manuscript he needed, tells us as 
follows of his efforts not to forget about it. 


Last year (he said) I chanced to pass through Gadyach. | de- 
liberately wound a knot beforehand lest I forget to ask Ste- 
pan Ivanovich about it. More, I took a promise of myself to 
remember about him as soon as I sneeze uptown. All was in 
vain. I passed the town, sneezed and used my handkerchief, 

but clearly forgot everything. ® 
Gogol, it is true, made his character sulfer fiasco, drawing 
him on rather comic lines; regardless of that, however, the 
means to force oneself to remember something by establishing 
an association with one’s own action emerges with extraor- 
dinary clarity in this example. What distinguishes this form 
of the mediation of recall from the methods we described 
earlier? First of all, in the stimulus-aid, i.e. the approp- 
riate action, being outwardly absent at the moment when 
the link between it and the object to be remembered is 
being established, i.e. the link that determines the function 
of the stimulus. The person doing the remembering only 
conceived the act that was to be performed, i.c. there was 
only an inner trace of his previous experience. The basic 


9 N. V. Gogol. Ivan Fedorovich Shponka and His Aunt. Sobra- 
nie sochinenii, Vol. I (Khudozhestvennaya literatura, Moscow, 1976), 


p 177. 
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connection of the material to be remembered is thus estab- 
lished here with some inner element of previous experience 
which is to fulfil an instrumental function in this act of 
remembering. The aid-stimulus, which previously operated 
as an external stimulus, has been replaced by an inner one; 
the means of recall has been emancipated from its external 
form as it were. 

In our example the final action of the ‘stimulus-aid’ still 
occurs on the basis of its effect as an external stumulus, 
but it is quile natural to suppose that a subsequent transition 
from ‘I must remember this when I do such-and-such’ to 
‘[ must remember this when the idea of such-and-such comes 
to me’ is possible. The whole mechanism of higher, logical, 
volitional memory is already contained in the latter formula. 

Such remembering, based on a system of internal stimu- 
lus-aids, is a comparatively late stage in the development 
of memory. In order to make the transition from the use 
of external stimuli to the use of inner elements of experience, 
the latter must necessarily be adequately formed and diffe- 
rentiated, in short, the preceding material of memory must 
be adequately organised. The ceniral role in this shaping 
of inner experience in man is undoubtedly played by speech; 
it is in speech that the connections needed for mediated 
remembering are closed and intentions created. The transi- 
tion itself from externally mediated memory to remem- 
bering that is inwardly mediated, is very closely linked, 
one may suppose, with the transformation of speech from 
a purely external function to an inner one. 

Apart from the general considerations above that hint 
at the possibility of our assumption that the inner elements 
of our experience can perform an instrumental function in 
behaviour, there are also certain special facts confirming 
this hypothesis. There is, first of all, the material provided 
by study of the phenomena of what is called synopsys, 
which consists in the subject producing an inner image of 
a certain diagram of the arrangement of the impressed ma- 
terial that helps recall it. The phenomena were described 
in detail by Flournoy!; although they are exceptional they 
are significant because it is their exceptional nature that 


10 See: IL. Flournoy. Des phénoménes de synopsie (Paris, 1893). See 
also G. N. Chelpanov. O pyamyati i mnemonike (On Memory and Mne- 
monics), 2nd ed., St. Petersburg, 1903. 
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brings out the significance of these inner images for memory 
with absolute clarity. 

The fundamental route followed by the evolution of mem- 
ory from its lowest, biological forms to its highest, spe- 
cifically human forms, we depict by the following hypothet- 
ical scheme. 

Already at the dawn of human culture, we see, natural, 
biological memory reaches its apogee, but even the outstand- 
ing direct impression described in the ethnographic litera- 
ture is inferior in many ways to the memory of modern man. 
While our recollections, according to the apt comment of 
one researcher, belong to man, those of the primitive type are 
only found in him. In that sense we can say that man uses 
his memory but does not rule it.!! Only in the course of 
further socialisation of man’s psychic processes, which 
comes about through the effect of the development of higher 
forms of his social activity, does the turning point in the 
evolution of memory finally occur that is associated with 
his resort to auxiliary means to organise his own remem- 
bering. It is then that ‘man’s domination of himself’—domi- 
nation of his memory based on its subordination to natural 
laws—begins, and it is from that moment that the history 
of the development of higher, specifically human memory 
also begins. 

The fact that one and the same action can be evoked 
by a new stimulus regardless of its starting point creates 
all memory. Memory also consists in a given act being per- 
formable in connection with new stimuli that were not 
originally part of the situation causing it. The correctness 
of this proposition of Janet’s comes out fully in the light 
of our conception of higher forms of memory. While the 
action mechanism of unmediated, direct memory poses the 
process of reproduction into dependence on the action of 
a situation analogous or similar in some of its elements 
to that being remembered, mediated remembering makes 
our recall voluntary, i.e. independent of the situation. And 
while the first type of recall mechanism can hest be ex- 
pressed by ‘that reminds me’, the second type is expressed 
by ‘I recall that’. 

If we turn to cases of Korsakoff’s psychosis, we see that 


11 See: L. S. Vygotsky. Thought and Language. Ed. and tr. by E. 
Haufman and S. Vakar (Wiley, New York, 1962). 
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such a patients’ defect is precisely that active recall is im- 
possible for them; when we present words to a patient that 
have been read to him prior, he recognises them; by ‘push- 
ing’ him onto them, we can evoke remembrance of having 
learned them in him, but he is unable to remember them 
independently. That is typical not only of Korsakott’s 
psychosis but also, for example of hysterical amnesia, and 
in general of all cases in which we are dealing with not 
too advanced disturbances of higher torms of memory. 

The form of memory that arises from the use of auxiliary 
stimulus-aids, for instance, that make our recall voluntary, 
already includes all the signs that distinguish man’s higher 
memory from his lower, biological memory. 

The subsequent development of memory follows two, sep- 
arate, interconnected lines, so to speak: (a) of the develop- 
ment and perfecting of memory aids retaining the form 
of stimuli from outside, and (b) of converting these aids 
into inner ones. 

The first line is ultimately that of the development of 
writing; the outward, mnemonic contrivance, being devel- 
oped and differentiated, is converted into a written symbol. 
At the same time its function becomes more and more 
specialised and acquires new features; in its fully developed 
form the written symbol already completely negates this 
function, i.e. the memory with which its birth was associated. 
This line of development lies outside the field of our study. 

The second line is that of the passage from using external 
memory aids to using internal ones, i.e. the line of develop- 
ment of higher logical memory proper. Like the first line 
it is directly associated with the general process of mankind’s 
cultural, historical development. The social, cultural me- 
dium under whose influence man’s higher memory is formed, 
operates on the other hand in the direction of disruption 
of its old, biological forms. As one student of memory has 
put it: 

We cannot measure the harm caused to natural memory by the 
use of printed books, the practice of writing, the use of a pen- 
cil or pen to take notes and, in a general way by all the arti- 


fices that not only come to the aid of memory but dispense with 
the use of it.}? 


ae Dugas. La mémoire et l’Oubli (Flammarion, Paris, 1919), 
p 164. 
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Modern man nevertheless has a much more powerful memory 
than even the natural memory of striking accuracy. His 
memory, though even weaker in its organic basis than that 
of the man of primitive culture, is at the same time much 
better equipped. Just as we are superior to our remote an- 
cestors not in the strength of our skeleton or of our mus- 
culature, not in the sharpness of our vision and fineness 
of our sense of smell, but rather in the means of produc- 
tion and the technical skills we possess, so too are our 
psychological functions superior to those of primitive 
man because of the higher forms of organisation histor- 
ically acquired by them. 

We have tried, in our exposition, to avoid constructing 
any complete theory of the phylogenetic evolution of the 
higher forms of memory. We have employed several arti- 
ficially integrated historico-cultural and ethnographic facts 
simply so as to prepare a working hypothesis for our research 
on the basis of this concrete material. Its main idea is that 
in essence the higher memory, which presents itself to us 
in its most developed forms, is quite different, and even 
opposite in its very nature, to biological memory, is simply 
the product of man’s new type of psychic development, 
namely, his cultural, historical development. This 
social, historical form of memory is just as dissimilar 
from the basis from which it developed as the oak is 
dissimilar to the acorn from which it grew. The specific 
mechanism of this higher memory is its operation as a 
mediated function, i.e. one based on a double series of 
stimuli. 

These propositions, as we have already remarked, are 
so far only a hypothesis. The central task of the present 
experimental research is to substantiate it. 

We cannot, naturally, seek complete agreement in the 
data of our work, based on ontogenetic material, with the 
scheme of the phylogenetic development of memory that we 
have provisionally sketched. The modern child develops 
in a quite different social and cultural environment from 
that in which primitive man lived; the modes and means of 
behaviour that form mankind’s memory, which it mastered 
during its cultural development, are not biologically in- 
herited by the child, but historically, that is to say they are 
assimilated under the influence of the social milieu, which 
thus not only presents itself to him as an object of adap- 
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tation but at the same time itself creates the conditions 
and means for this adaptation. 

Jn accordance with the central idea underlying our gener- 
al hypothesis is the method of our experiment. Starting 
from the point that higher forms of memory develop on the 
basis of a transition from natural remembering to methods 
of mediated remembering that consists in being performed 
with the help of auxiliary stimulus-aids, regardless of wheth- 
er they are internal or external, we had to exteriorise 
this process and make it accessible to cbservation. The 
‘functional method of double stimulation’ developed by 
Vygotsky and Luria, which is based on the principle of 
introducing a second series of stimuli (stimulus-aids) into 
the experimental task, in addition to the main initial sti- 
muli, gave us the possibility of doing so. These slimulus- 
aids can serve as a ‘psychological instrument’ for the sub- 
ject, by which he can solve the given problem. 
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Our first, main experimental investigation of memory was 
carried out on a mass of differentiated material and included 
around 1200 subjects. With the exception of 222 students 
with whom the experiments were made on a group basis, 
all the remaining subjects were studied in an individual 
experiment that consisted of four runs each comprising a 
series of ten words that had to be memorised (except the 
first run, which consisted of ten meaningless syllables). 
By this mass investigation we thus obtained 4000 values 
characterising the memory of our subjects, derived from 
the more than 65000 data obtained. 

Material of such volume naturally could not be obtained 
quickly enough by a single investigator; the gathering of 
most of it was therefore entrusted by the psychology labora- 
tory of the Krupskaya Academy of Communist Education 
to a group of students of the school faculty and so carried 
out on a group basis with our direct participation in and 
supervision of the work. This was feasible because the meth- 
od of our experiments itself, with full, detailed instructions, 
presented no special difficulties, as it contained no evalua- 
tion moments calling for some experience on the part of 
the experimenter, and the need for variations of any kind 
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in the conduct of the experiment was excluded. On the other 
hand the students conducting the experiments already had 
adequate psychological training, and in addition took advan- 
tage of special consultations with us before and during 
their work. 

A positive aspect of this method of gathering experi- 
mental data, in addition to the considerable extension of 
research opportunities (e.g. the opportunity to work with 
children from the national minorities of remote parts of 
the USSR), was that it guaranteed maximum objectivity 
of the data obtained thanks to several workers being involved 
in gathering the same material, which gave a chance to 
cross-check. With just that aim in view the students’ work 
was so organised that we could compare the material gath- 
ered by different experimenters, including our own findings. 

The first trial study, which we carried out on normal 
and mentally retarded children, consisted of a total of three 
series of words to be memorised, which we gave to them 
orally. In the first series we read out words at intervals 
of around three seconds, and immediately after asked the 
subjects to repeat them. In the second series the subjects 
were asked to memorise a set of 20 picture-cards, which 
were put on the table before them at the beginning of the 
experiment (‘to make it easier to memorise’). In this trial 
study we did not, as a rule, tell the subjects how to use 
the cards, with the exception of the experiments with oli- 
gophrenic children at the Medical-Pedagogical Clinic of the 
People’s Commissariat of Education. 

The picture-cards used were chosen so that their content 
did not correspond with the words to be memorised. 

The third series differed from the second simply in the 
greater difficulty both of the verbal series and in the set 
of cards, designed for more complex forms of association 
with the memorised material. 

The experiments of the second and third series normally 
went as follows: the child, on hearing a word read to it, 
immediately picked out a card from those in front of it, 
which could remind it by their content of the appropriate 
word. Then, after the whole series of words had been read 
out, the child reproduced it, looking at the pictures it had 
set aside. At the end of the test the experimenter asked 
the child why it had picked such and such a card to remind 
it of a certain word, and how the picture had helped it ‘re- 
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member’ that word. (‘How did you remember the word?’, 
‘Why did you pick this picture so as to remember the word, 
and not some other one?’) Subjects’ answers were recorded 
in the minutes of the test; in the same way the cards chosen 
by them were recorded, and also their verbal reactions 
during their choice, and finally, both the correct and in- 
correct recall of the words that were to be memorised. 
The first findings obtained in this way were published 
in part in a preliminary communication in the spring of 
1928.15 We shall not now touch on the special points of 
that work, which would call for a number of refinements and 
additions. We shall have occasion to return to them later 
and now will simply deal with its more general moments 
that served as the starting point for our subsequent research. 
In Table 6, which we reproduce from that paper, we present 
the values (in arithmetic averages) that characterised me- 
diated remembering in various groups of our subjects. 
The first, initial question of our experiments was how 
far the different groups of subjects were capable of con- 
verting their memorising into a mediated act, i.e. how ca- 
pable they were of making instrumental use of the picture- 
cards we offered them as second, auxiliary stimulus-aids. 
As will be seen from the table, the difference in our sub- 
jects’ coefficients mainly affected the values of the second 
and third series; while the coefficients of the first series 
varied within comparatively narrow limits (not more than 
16 per cent), those for remembering with cards fell by more 
than half depending on age and degree of mental deficiency. 
Apart from the unusually high effect of remembering 
with the help of cards that we obtained with normal schoo]- 
age subjects, we got a completely opposite picture in some 
of the other groups; the introduction of an auxiliary aid 
info the remembering process not only did not facilitate 
the task, but rather made it more complicated and caused a 
lowering of the corresponding coefficients (children of a 
Class IT auxiliary school and a group of oligophrenic chil- 
dren). 
When we look a little closer at the material we obtained 
from these groups, we easily see that the low coefficients 


13 See: A. N. Leontyev. Mediated Remembering in Children with 
eer ae Disease-Impared Intellect. Voprosy defektologii, 1928, 
4.4 
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Mentally retarded child-| average 
ren from an auxiliary} age 


school (23 subjects) 12.5 4.7 | 86 | 184 | 8.5 | 179 
ditto (20 subjects) average 
age 


10.4 4.3 | 5.0 | 118 | 4.5 | 106 
Oligophrenic children 
from the Medical Peda- 
gogical Clinic (14 sub- 
jects) 9-14 4.2 | 3.8 90 | 3.9 69 


for mediated remembering among them are not to be ex- 
plained by their being unable to understand the content 
of the pictures or words, or of establishing an association 
between them, but depended on the fact that the introduc- 
tion of the cards did not alter the structure of their acts 
of memory, which remained direct and unmediated. To run 
ahead a little, we could say that the children of this group 
were unable to use a present siluation for future purposes. 

Our initial data showed quile obviously that a more 
or less successful choice of picture to memorise a word 
was not evidence that the child was capable of using the 
picture as an instrument. /n toto the process by-passed 
the picture, which, so to speak, proved to be related to 
it by association but not included in it. When asked to 
recall the words a child that was unable to mediate its 
remembering usually either named words unrelated to the 
pictures (it would look at a picture and reproduce a word 
from the given series, but one that did not correspond to 
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the picture) or jusl simply named the object depicted on 
the card. The picture in that case did not help the child 
but interfered, precisely because it was not involved in 
the process together with the main stimulus but at the same 
time as it. It could be supposed that the choice of picture 
for a child who could not recall the appropriate word with 
the aid of a picture was of a quile chance character, even 
when the picture was chosen correctly, and the child had 
not established a link between it and the word. To the 
question why that card had been picked, however, we often 
got an answer that unquestionably refuted that supposition. 
One of the subjects, Vera, a very deficient child, for instance 
picked a card with a picture of an onion to remind her of 
the word dinner. The choice, we sec, was undoubtedly suc- 
cessful, and the child was capable of establishing a link 
between card and word. In fact, when we asked why she had 
picked that card, we got a quite satisfactory answer: ‘Be- 
cause I eat onions’. During the test, however, she could 
not reproduce the required word at all. 

We could adduce a whole series of similar examples, 
which we shall do a little later. Now we would simply like, 
as a preliminary, to note the following assumption, which 
stems from that, namely that a child’s capacity to establish 
elementary associations between a word and a picture is 
not yet the element solely determining the process of mediat- 
ed remembering; a child capable of establishing some asso- 
cialive link between them may at the same time prove 
unable to use the card linked with the word instrumentally; 
the link for it must obviously still correspond to certain 
special conditions that communicate an instrumental func- 
tion to the card, i.e. that determine its involvement in the 
operation as a symbol. In other words, the development of 
mediated psychological acts, in particular the development 
of mediated remembering, is a special line of development 
that does not wholly coincide with the development of 
elementary associations, although this development is also 
a necessary condilion of it and its fundamental basis. Re- 
verting again to Table 6, we see that, parallel to the sleep 
rise in the coefficients of mediated recall in these groups ol 
our subjects, there is also a slight rise in the coefficients 
of recall without the aid of cards; the relation between the 
indices of the first and the second or third series (expressed 
as percentages in the table), did not remain constant 
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but rose vigorously with a general increase in the coefficients. 
When we add to that our data from the experiment with 
preschool children (under seven) and students, which do 
not figure in the table, we get the following indices: preschool 
children (18 subjects)—first series 4.7, second series 4.6; 
students (46 subjects)—first series 11.8, second series 13.2; 
and we can formulate the following, second initial assump- 
tion on the basis of these preliminary findings, namely that 
with transition to a higher intellectual level of our subjects 
(from preschool children to adults, from a high degree of 
deficiency to normally gifted children) we have a steep 
rise in the indices of mediated memory (preschool children 
and subjects of school age); this rise proves to be less steep 
when we compare the recall of school-age children and 
students. On the other hand, we must note a certain growth 
as well in the number of words retained without the use of 
cards, which yielded a particularly significant increase, on 
the contrary, when we compared the results obtained with 
school-age children and those of students. With mentally 
retarded and preschool children the introduction of pictures 
into the process as an aid does not increase the effectiveness 
of their memorising; with school-age children, on the con- 
trary, it increases the number of words they retain to an 
extraordinary degree, and, finally, with educated adults the 
difference between the coefficients of both basic series again 
levels off, but this approximation, this equalisation now 
occurs at a new, higher level. 

This point, established by our preliminary expcriments, 
faced us with two extremely important, inter-related prob- 
lems that were basic, and at the same time, central, to all 
the subsequent investigation. First of all, there was the 
question of whether remembering without aids (first series) 
and remembering with the aid of pictures (second and third 
series) were two absolutely different functions, or whether, 
by only organising the processes differently by means of 
two different methods, we were still studying a single psy- 
chic function in these two forms. In other words, how far 
was our original idea justified, that by introducing a system 
of external auxiliary symbols inlo the memory process we 
retained the process ilself as such and only stimulated our 
subjects to mediate it, and at the same time made il avail- 
able to objective study (‘exteriorized’ it) in this new form 
of it as an outwardly indirect process. This question, which 
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naturally arose from analysis of the coefficients of direct 
and indirect retention of words, between which, at first 
glance, we were unable to find any correlation could be 
solved precisely from this very discrepancy between the 
coefficients. Here we came to the second question posed 
by our preliminary studies: how could we explain the in- 
crease noted in the coefficients of direct memory, which 
proceeded very slowly, at first, creating a progressively 
greater difference from cocfficients of remembering by means 
of pictures, and then approaching these latter coefficients 
quickly, which also show a marked decline in their rate 
of increase. 

Assuming that the remembering of words in our first 
series was a very simple act of forming traces and repro- 
ducing them and, on the other hand, regarding the process 
of retention in the second and third series as a quite special 
operation representing only the ‘simulation’ of memory, 
we have to admit their completely independent development, 
i.e. the development of a capacity for retention and devel- 
opment of the operation of recalling words by pictures, 
which were revealed in the same way in our experiments. 

This assumption, however, at least in its general form, 
was very decisively repudiated by the analysis of the me- 
morising process itself. 

Even in the classical studies of empirical psychology, 
in which the subjects had to learn meaningless material 
presented to them purely mechanically, it was noted that 
some subjects could not, all the same, avoid converting 
their remembering into a complicated activity characterised 
by the use of various auxiliary devices. 

This second type of memory, which was usually designated 
(Ogden, Ephrussi) as intellectual or ingenious in contrast 
to the first (sensory or mechanical), in the absence of special 
artificial limitations, is essentially the only type of devel- 
oped human memory. The latest special study, undertaken 
by Foucault with the aim of studying the role of memory 
aids, has shown that all subjects tested mediated their 
memorising to some extent.!* Foucault noted, from the 
indices of the subjects’ self-observation, a whole series of 
tricks they used for remembering, sometimes exceedingly 


14 See: M. Foucault. Sur la fixation des images. Journal de psy- 
chologie normale et pathologique, 1924, 6. 
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complicated, clever constructs. Thus, in regard to memoris- 
ing the words plage, gréle, and robe, one subject said: ‘I 
thought of a lady walking on the beach /plage/; it began 
to hail /gréle/, and ruined her dress /robe/.’ Another subject 
memorised the words golfe, tuile, bague, and chute by con- 
necting them in the following system: ‘I thought of someone 
who suffered a fall (chute) into a bay (golfe); he was wearing 
a ring (bague), and had the misfortune (éuwile) to fall into 
the bay (golfe).’ Simpler examples were the following: 
theme—I! thought of the Latin and Greek compositions 
(themes) my brother wrote; ville—I thought of a town 
(ville), of Montpellier; créwte—I thought of a crust(croiite) 
of bread. Even when groups of consonants were being me- 
morised, cases were met in which auxiliary aids of a very 
high type were used. For example, to memorise the letters 
f,c, and v, one of the subjects created the following scheme: 
‘I think of fosse, which I write foce with a c, saying that 
there is a spelling mistake (vice)’. In the same way the me- 
morising of numbers was often done in a purely intellectual 
way by means, for example, of a mental construct of approp- 
riate curves showing the composition of the number (633, 
255, 909, 191) and numerical relationships (721=7 x 3=21), 
and, finally, by establishing connections with certain dates, 
etc. 

We obtained quite similar indices from questioning stu- 
dents who had done an ordinary psychological memory test 
about the method they had used to memorise the words 
given them. 

Meumann, in speaking of memory aids, pointed out ‘that 
such secondary memory aids as the formation of meaningful 
associations are gradually pushed into the background as 
a rule, in experiments and most subjects begin to memorise 
mechanically.’1® This point, however, finds no support in 
Foucault’s study, who came to the diametrically opposite 
conclusion that, with repetition of experiments, memorising 
altered toward an increase of its ‘intellectualisation’. 

Our own research, as follows from what is to come, equally 
most decisively refutes Meumann’s idea. 


15 Tbid., pp 535, 536, 551, 552, 571. 
16 Ernst Meumann. Okonomie und Technik des Gedachtnisses (Klink- 
hardt, Leipzig, 1920), p 129. 
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We thus see that in ordinary conditions memory in an 
adult is not at all an elementary activity. 

The most important conclusion to which Foucault came 
was that the efficiency of memory becomes the greater (the 
time of memorising becomes shorter) the more developed 
the subject’s perception is, i.e. the more that aids are used 
and the higher their type. \t is this point that in our view 
explains the increase in indices of word memorising noted 
in the first series with our subjects. Initially, in the very 
first. stages of intellectual development, capacity to mediate 
memorising is very poorly developed; the introduction of 
cards into the experiment—the second series of stimulus- 
aids—hardly altered the efficiency of memorising in the 
corresponding groups of our subjects. At a higher level of 
development, however, the use of a card as an external 
aid considerably extends natural memory boundaries; at 
the same time, the use of an external aid, which converts 
direct unmediated memory acts into mediated, instrumental 
ones, by the same token creates the conditions for using in- 
ternal memory means, and the efficiency of memorising in the 
first series of experiments also began to increase, as the 
result of its gradual transition to mediated memory. In our 
adult subjects we thus encountered mediated memory in 
fact in all three series of experiments, with the difference, 
however, that in the first series memory was based on inner 
methods, on inner components of experience, whereas these 
continued to be present in the second and third series in 
the form of stimuli acting from outside, which imparted a 
purely external character to memorising techniques. 

We should like to emphasise another circumstance in 
Foucault’s work, that he himself, perhaps, was not inclined 
{o pay enough attention to. When comparing the figures 
presented by him, characterising the memorising of mean- 
ingful words and of more difficult, meaningless (artificial) 
words by different subjects, we note that the difference was 
least (18.2 and 46.4 per cent) in an adult, a most ‘inventive’ 
subject, who showed the highest memory efficiency (K -—0.70), 
and in a child subject, age nine, who took the longest time 
(1.99) to memorise the words, compared with the others. 
This tendency for the coefficients of series of different de- 
grees of difficully to approximate at the lowest and highest 
levels of development of memorising methods is in complete 
agreement with the tendency for the indices we observed 
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in our experiments to converge. It becomes quite under- 
standable, from the standpoint of the conception of the 
development of memory we have expressed: with a consid- 
erable mechanical method of memorising, which we find 
in subjects with generally low coefficients, the difference 
in the content of the material memorised is just as imma- 
terial to them in principle as the content of the images 
reproduced is irrelevant to the eidetic. We say immaterial 
in principle, because we can hardly speak here of a purely 
‘mechanical’ mode of memorising; to be more precise, we 
should express this rather differently—it is immaterial in- 
sofar as the subject’s memory is mechanical. While memo- 
rising in this case likewise cannot be indirect or immaterial 
when meaningiul or meaningless material is imprinted or 
material is imprinted with or without the use of pictures, 
it is, conversely, indirect in any conditions with subjects 
with a highly developed memory, whether by means of 
pictures or of inner means, when meaningless words, figures 
or words of one’s own language are retained, that is, we 
should also expect naturally an equalisation of indices here. 

The development of memory, as we see, thus does not 
follow a continuous route of gradual quantitative change; 
it is a deeply dialectical process presuming transitions from 
some forms of it to qualitatively different, new forms. To 
sum up what we have said above, we could represent the 
development of memory by the following, preliminary 
scheme. Its first stage is the development of a natural capacity 
for impression and reproduction. This stage probably ends 
in preschool age (under seven) in normal cases. The next 
stage, typical of early school age, is characterised by a 
change in the structure of memorising, which becomes in- 
direct but occurs with external means playing a predominant 
role. Mediated memory, in turn, develops along two lines: 
(a) along that of a development and perlecting of methods 
of using aids, which continue to be in the form of stimuli 
acting from outside, and (b) along the line oi a transition 
from external means to inner ones. Such a memory, based on 
a highly developed capacity for instrumental use of com- 
ponents of experience that are predominantly internal (inner 
‘symbolic aids’), constitutes the last and highest stage in 
its development. 

We set ourselves a double task in our mass study: (1) 
to substantiate the hypothesis presented, which is the start- 


349 


ing point for all our subsequent work; (2) to solve the problem 
of what is the inter-relation of the two lines of development 
of mediated memory which we have noted. In bringing out 
the quantitative aspect of the subject’s transition from the 
use of external stimuli (symbols) as aids to the use of inner 
stimuli, by studying mediated memory in age-ditferentiated 
material, we could, by the same token, approach the for- 
mulation of dynamic laws underlying the development of 
the highest form of memory, memory based on a symbol, 
that is, mediated memory. 
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The method of our mass study was rather different from 
that of the first tentative experiments. The formularies for 
it contained a series of words, increased in number to 105; 
in addition, we introduced another (the first) series consisting 
of 10 meaningless syllables. 

The experiment itself was conducted in the same way 
as the first investigation with the difference, however, that 
the instruction for the third (and fourth) series always 
indicated the way the picture cards were to be used. (‘When 
I give the word, look at the cards, select one that will help 
you remember the word and put it aside’). If the ex periment- 
er, for one reason or another, altered the form of these in- 
structions, this was noted each time in the appropriate column 
of the formulary (‘instructions’). When naming the words 
in the third and fourth series, the experimenter recorded 
(in the ‘picture’ columu) the picture taken by the subject 
and then immediately gave the next word. The choosing 
of the picture was sometimes associated with vocal reactions 
of the subject (“There is none such here’, ‘I pick this one...’, 
and so on); tnese also were recorded in the ‘speech reactions’ 
column of the record. After the last picture was picked the 
experimenter took those that the subject had laid aside, 
arranged them, if they were not in order, in their original 
sequence and gave them to the subject one after the other, 
asking him to say the word corresponding to each picture. 
In their R column of the formulary a -|-sign denoted quite 
correct reproduction of the word. Words that were errone- 
ously reproduced or reproduced only approximately correct- 
ly were entered in the ‘errors in recall’ column. In counting 
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up the material we did not put Volltreffer and Teiltreffer 
cases into special groups, but classed such a ‘partially correct 
recall’ either among the unreproduced words or, when the 
difference was only in the form of the word (e.g. ‘hands’ in- 
stead of ‘hand’ or ‘to study’ instead of ‘study’), among words 
correctly reproduced. Because meaningless syllables were 
also given aloud, we worked out the following rule to eval- 
uate the degree of correctness of their reproduction: cases 
of inaccurate reproduction in which the difference lay only 
in the final consonant of the syllable, when it was replaced 
by a related consonant, i.e., k by g, b by p, t by d, etc. 
(for example, ruk instead of rug, bot instead of bod),1” we 
treated as positive. We took the number of correctly repro- 
duced terms in a series as the coefficient of memory. 

With younger subjects the experiments were usually per- 
formed as a game with a certain prize (sweet, pictures), 
which the child ‘won’ during the experiment. 

Our formularies contained series consisting of the following 
Russian words: first series (meaningless): tyam, rug, zhel, 
bod, gishch, nyab, guk, mykh, zhin, pyar; second series: 
ruka, kniga, khleb, dom, luna, pol, brat’, nozh, lev, mel, 
serp, urok, sad, mylo, pero; third series: sneg, vbed, les, 
uchen’ye, molotok, odezhda, pole, igra, ptitsa, loshad’, urok, 
noch, mysh, moloko, stul; fourth series: dozhd’, sobraniye, 
pozhar, den’, draka, otryad, teatr, oshibka, sila, vstrecha, 
otvet, gore, prazdnik, sosed, trud.'® 

The set of pictures we used in the third and fourth series 
consisted of 30 coloured cards (0 cmX5 cm) on which the 
following were represented: 

third series: a couch, a mushroom, a cow, a wash-basin, 
a table, a spray of strawberries, a penholder, an airplane, 
a map, a brush, a spade, a rake, a motor car, a tree, a hose, 
a house, a flower, notebooks, a telegraph pole, a key, bread, 
a tramcar, a window, a glass, a bed, a carriage, a table 
lamp, a frame of a picture, field, a cat; 


17 Translator’s note: that is to say, imaccuracies of recall that un- 
consciously followed the devoicing of final consonants inherent in Rus- 
sian were not treated as errors. 

18 Hand, book, bread, house, moon, floor, to take, knife, lion, chalk 
sickle, lesson, garden, soap, pen; snow, dinner, forest, study, hammer, 
clothes, field, game, bird, horse, lesson, night, mouse, milk, chair; 
rain, meeting (gathering), fire, day, fight, troop, theatre, mistake, 
strength, meeting (encounter), answer, grief, holiday, neighbour, 
labour. 
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fourth series: a towel, a chair, an inkstand, a bicycle, 
a clock, a globe, a pencil, the sun, a wine glass, a dinner 
set, a comb, a plate, a mirror, feathers, a tray, a bakery, 
factory chimneys, a jug, a fence, a dog, a child’s trousers, 
a room, shoes and socks, a penknife, a goose, a street lamp, 
a horse, a cockerel, a blackboard, and a shirt. 

The whole experiment lasted 20 to 30 minutes for each 
subject, with the exception of those with younger children, 
which were usually made with minor interruptions and took 
a little longer. 

In order to obtain our ‘age section’ we investigated pre- 
school subjects, schoolchildren, and adults in individual 
experiments, dividing our subjects into separate groups as 
follows: preschool children, 46; school-age children not yet 
enrolled, 28; first year schoolchildren, 57; second-year school- 
children, 52; third-year schoolchildren, 44; fourth-year school- 
children, 51; fifth-year schoolchildren, 46; sixth-year school- 
children, 51; students, 35. The combined results obtained 
for all four series of experiments are given in Table 7, in 
which the values characterising memory in the different groups 
are presented as arithmetical means (/), medians (M7’)!9 
and modes (/M?*), the values of the ak mean error (m) were 
calculated by the formula malo ai the relative coeffi- 
cients of increase in efficiency Ol remembering are also 
presented in the same way with going over to the use of 


cards as sae symbol stimuli. They were calculated by the 
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formula K=“2—? where R, is the number of words re- 


tained in the second series and RA, is the number retained 
in the third series. 

Even a very superficial analysis of the changes in the 
indices presented in Table 7 as a function of the age and 
group of subjects shows convincingly the basic trend in the 
development of memory that we pointed out above when 
presenting the results of our first, tentative study. In review- 
ing the results of the second and third series of experiments 
(number of words remembered without the aid of pictures 
and with the aid of pictures), we find that their ralio is 
not constant, but changes in a certain regular way, as is 


19 (To calculate medians we used the normal formula: 
b—. 
Med=r+ >)" 
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Table 7 
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shown by the coefficients-of relative increase given in the 
table and comes out particularly clearly in Fig. 34, in 
which the change in the absolute indices of the two serics 
is represented graphically. In younger preschool children 
the third series is characterised by the value (a), which is 
only comparatively slightly greater than the corresponding 
figure of the second series; at the same time, however, with 
the subsequent, quile rapid development of memory, based 
on external symbols, memory without the aid of cards 
develops more slowly, and the difference between the indices 
increases quite quickly (b, c). Beginning with this group (c) 
(children aged seven to twelve, pupils of the first and second 
school classes) the indices of both series begin, on the contrary, 
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Fig. 34, 


to approach one another, and the difference between them 
increasingly levels off (d, e, f). This can be traced even more 
distinctly if we simplify somewhat the figure and limit 
it to a total of three groups: the preschool subjects, the 
schoolchildren, and the adults (Fig. 35). 

The general pattern outlined here might be formulated 
as follows: with preschool age, the rate of development of 
remembering with the help of external aids is considerably 
faster than that of remembering without the aid of cards; 
on the contrary, beginning with primary schoolchildren, 
the indices of external direcl memory increase more quickly 
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Adult subjects-higher school sfudents 


Preschool children 
School children 


than the subsequent increase in mediated memory. In their 
conventional graphic representation these two lines of de- 
velopment represent two curves that come together at the 
lower and upper limits, and form a figure whose shape is 
approximately that of a not quite regular parallelogram 
with two truncated angles. This is only the form of the dis- 
tribution of the concrete values of our measurements, inci- 
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dentally, a form that depends on the group of subjects and 
the content of the material we presented for memorising. 
As we shall see below, the curves of these two lines of de- 
velopment can be represented in their principled expression 
precisely in the form of quite regular parallelogram with 
yne of its angles sloping toward the abscissa. In substan- 
tiatine this principle, however, jusl as in substantiating 
any pattern underlying extremely complex phenomena, we 
encounter a whole series of difficullies that can only be 
solved by sufficiently detailed analysis. 

The concrete content of our findings which let us formu- 
late this pattern existing in the relation between the devel- 
opment of remembering by means of external symbols and 
the development of externally direct, unmediated memory, 
in itself does not yet, of course, represent anything to which 
we would be inclined to ascribe the significance of a theoret- 
ical principle. This principle and this pattern only come 
oul in il with more or less precision and clarity, depending 
on a whole number of the experiment’s special conditions: 
viz., on the nature of the external aids, the degree of diffi- 
culty of the different series, etc. The experiment could 
be so arranged and the groups of subjects so selected that 
the dynamics of the relations between the indices by series 
could be traced quite fully or only partially in some single 
small segment; the graphic form of expression of the rela- 
tionship could be more or less flexible, but the pattern 
underlying it remains constant; it was equally detectable 
both in our preliminary experiments and in the present 
study, and in the investigation of memory in adults of 
various cultural standards reported below, in study of the 
development of mediated attention, and finally in a protract- 
ed study of the development of memory in individual sub- 
jects. What showed up only as a trend on our graphs became 
an experimental fact in other experimental conditions or 
even with a dilferent grouping of the subjects. 

In Fig. 35, the bottom and top angles of the figure formed 
by the development curves are cut off, so to speak, i.e. the 
curves do not meet; if, however, we divide the group of pre- 
school subjects into smaller groups (about 13 in each), we 
can already trace their coming together. This is represented 
graphically in absolute terms in Fig.36. 

It is rather more difficult to show the convergence of the 
curves at their upper limit. The conditions of the experiment 
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for each series of tests con- 

10 ‘fronted subjects with tasks of 
a certain degree of difficulty, 
depending both on the con- 
tent and the number of words 
to be memorised. It is dif- 
ficult, however, for practical 
purposes, to find a- degree of 
difficulty that would be ade- 
quate to the experimental 
purposes in a study of sub- 
jects of quite different ages and 
quite different psychological 
capacity; at the same time, 
we were unable to measure 
the degree of difficulty of the 
problems we were solving 
with sufficient accuracy to 
find the appropriate correc- 
tion factors that would make 
it possible directly to com- 
pare the data of experiments 
carried out with different 
formularies. On the other 
hand, it is this relation of 
the indices to the degree of dif- 
ficulty of the problem that 
enables us to further argue 
the principle we have ex- 
Fig. 36. pressed. If the dynamics of the 

concrete values characterising 

the development of memory that we have noted does not re- 
present a random relationship between them but is actually an 
expression of a certain inner pattern of development, any 
change in the degree of difficulty of the problem that the ex- 
perimenter sets subjects should produce a quite regular change 
in the indices. Thus, by complicating the series with exter- 
nal memory aids, we should, reasoning theoretically, expect 
a drop of the whole series of its indices toward the middle 
line of development, i.e. in a direction perpendicilar to 
the length of the diagonal of our theoretical parallelogram, 
which would be expressed in a convergence of the curves 
composing it and would, at the same time, shift the points 
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Yat which they are furthest 
“a apart to right of the centre 
I of the coordinates (Fig. 37). 

In fact, if we turn to con- 
sideration of the indices of 
our more difficult, fourth 
series, it turns out that their 
values are in quite exact 
agreement with our idea. 

As will be seen from Fig. 
38, in which the coefficients 
of relative increase calcula- 
ted with respect to the third 
and fourth series are repre- 
sented graphically, the coef- 

Fie. 37 ficients of the fourth series 
g. 
are much lower, and their 
general shift moves precise- 
ly in the direction suggested. In our youngest group of sub- 
jects we have a negative coefficient for this series, i.e. the 
curves of the indices of the second and fourth series inter- 
sect; at the same time their moment of greatest diver- 
gence does not fall within the 7-12 age group but passes 
to an older group of subjects (aged 12-16). The coefficient 
of memory increase also fell in adult subjects, being 
expressed by a value of 0.34 (against 0.42 for the third 
series), which points to a further convergence of the curves 
at their upper limit. This convergence is even more prono- 
unced with greater complication of the series with externally 
mediated remembering; thus, in our group experiments, 
which were carried out with students according to other 
formularies, the coefficient of relative increase was 0.20. 
Finally, we can change the conditions of the experiment 
in a rather different direction and, in that way, come close 
(o almost complete realisation of the tendency indicated. 

If we simplify the task simultaneousiy in all series, pre- 
Serving their relative difficulty, obviously a shift of the 
curves of the indices will also occur in these conditions 
but now direct toward the abscissa, that is, the even 
more marked convergence of the curves at the upper limit 
that we actually also had in our preliminary investiga- 
lion, in which the coefficients of increase among stu- 
(lents was expressed as an insignificant 0.12. It is easily 
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understandable that, with 
greater simplification of 
the task, for example, by 
reducing the number of 
words in a series to ten, 
we will get a coefficient of 
zero with our older sub- 
jects, i.e. we will have 
actual equality between 
their indices in both series. 

Before finally formulat- 
ing our results we would 
like to touch on another 
problem here which, al- 
though it is of a rather 
narrow methodic nature, 
may nevertheless be shown 
to deserve attention. The 
point is that, by limiting a 
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most frequently encounte- 
sed value (mode) of magnitudes characterising the memory of 
rtudent subjects in the third series fell to a maximum of 195 
does that not mean that the convergence of indices we noted 
above only depends on this insufficiency in the number of 
words of the series, i.e. on the fact that in the given con- 
ditions the task is not difficult enough for the psychological 
capacities of the subjects? Although this argument contains 
the quite correct statement that, with an increase in the 
number of words to be memorised, we can also expect a rise 
in the indices, it is still refuted, as regards its main idea, 
by a whole series of arguments. 

First of all, it is quite obvious that the necessary limit 
on the number of words in a series is naturally no more 
‘artificial’ than any limitation of a specific problem. The 
sense of our statement is just that, when material of a 
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certain degree of difficulty is being memorised, the intro- 
duction of an aid affects the efficiency of memorising in 
a quite different way in the subjects of different age groups. 
On the other hand, the number of words we took for a series 
was not fortuitous and, as will be seen from the frequency 
distribution curves, is roughly the number that probably 
aclually corresponds lo the mode, at least in subjects of 
older school age, irrespective of whether the curve is conti- 
nued a little toward higher figures. Finally (and this is 
most important), when a series (the fourth series) is made 
more complicated, which is undoubtedly equivalent to pro- 
longing it, we still observe a reduction in the coefficients 
of relative increase. Despile the fact that the mode did 
nol, in any case, coincide with the maximum possible value 
in the fourth series, Lhe pattern we have noted held complete- 
ly, as before, and we could therefore meet this possible 
objection simply by transferring our analysis from the third 
series to the fourth, although (we repeat) there was no 
need to «lo so, because even a shift of the mode to the last 
value in the series would not change anything as regards 
the essence of our statement. 

Ignoring the findings of the first series with meaningless 
syllables for the time being, and summarising only the 
data of our investigation of the development of memorising 
of the meaningful words presented, we come to the following 
conclusion stemming from analysis of the appropriate in- 
dices. 

At the carliest stages of development of memory (chil- 
dren of early preschool age), the introduction of the second 
series of symbol-stimuli into the experiment, which could, 
by becoming part of the memorising operation as ‘memory 
aids’, have converted it into an indirect, significative one, 
did not in fact increase its efficiency; the operation remained 
direct and natural. At the next level of development 
of memory (younger schoolchildren), characterised by a 
preliminary, extremely vigorous rise in the indices of exter- 
nally mediated memory, the introduction of the second se- 
ries of slimulus-aids was a decisive circumstance, on the 
contrary, as regards efficiency of the operation; this was the 
moment of maximum divergence of the indices. At the same 
lime, if was from then on that their rate of increase in both 
(he main series changed markedly: the increase in the indi- 
ces of externally mediated memory was slower and con- 
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tinued the rate of development of memory without the aid of 
external symbol devices, as it were, while the development 
of memory based on external, auxiliary stimuli, which had 
been more rapid prior to this, changed over to externally 
mediated remembering, which at the next, highest level 
of development again led to convergence of the coefficients. 
The general dynamics of these two lines of development 
can be expressed most simply in the graphic form of a par- 
allelogram, one pair of whose opposite angles is formed hy 
the convergence of the indices at their upper and lower lim- 
its, while the other two angles, connected by the shorter 
diagonal, correspond to the moment of greatest divergence. 
Later, from now on, we shall designate this pattern of the 
development of memory briefly by the arbitrary term ‘par- 
allelogram of development’. 

The hypothesis that, from our viewpoint, provides the 
only explanation for the dynamics of memory indices noted 
has been expressed in very general terms above. The facts 
underlying it—on the one hand, a predominant development 
of the capacity to memorise meaningful material and, on 
the other hand, the tremendous difference in the results of 
‘mechanical’ and ‘logical’ memory, which, according to the 
findings of workers who investigated this problem, is expres- 
sed by a ratio of 1:25 or 1:22—are sufficient evidence that 
modern man’s memory is not at all an expression of an ele- 
mentary, purely biological property but is an extremely 
complex product of a long process of cultural and historical 
development. This development, of which we have spoken 
above and to which we shall return again and again in the 
future, takes the line of mastery of the acts of one’s own 
behaviour, which is transformed from natural behaviour 
into complex, significative behaviour, i. e. into behaviour 
based on a system of arbitrary symbol-stimuli. Before these 
symbol-stimuli become internal they appear in the form 
of stimuli acting from outside. Only through a kind of proc- 
ess of ‘ingrowth’ are they converted into internal symbols 
and, in that way, into higher, ‘logical’ memory developing 
from the original, unmediated, direct memory. In the condi- 
tions of our experiment, preschool children’s memory proc- 
ess remained natural and unmediated; they were unable 
to make adequate use of the external series of stimuli we 
gave them in the form of our picture cards; nevertheless, 
they could, naturally, involve internal elements of their 
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experience as memory aids. Only older subjects gradually 
mastered the appropriate method of behaviour, and. their 
remembering by means of external symbols, as we saw, 
largely increased in effectiveness. At the same time there 
was a certain increase in the efficiency of their remembering 
without external support, which could also be converted to 
some extent into mediated memory. It developed particu- 
larly actively, however, after a child had fully mastered 
memorising by means of external symbols; in order to be- 
come internal, a symbol must first of all be external. 

While preschool children’s memorising remained equally 
direct in both basic series of our experiments, at the oppo- 
site pole, among our student subjects, it was also equal, 
but equally indirect, with the difference only that they re- 
tained one of the series through external symbols and the 
other by means of inner ones. By tracing the transition be- 
tween these two extremes in the experiments, we divided the 
process up, as it were, by our method and were able to 
reveal the mechanism of the transition. 

The principle of the parallelogram of development is 
nothing other than an expression of the general law that 
ihe development of higher human forms of memory passes 
through a development of memorising by means of external 
symbol-stimuli. This transformation of external symbols 
into internal symbols or, as we put it, their ‘ingrowth’ 
is so far only a hypothesis. 

Man’s psychological development evolves, as we have 
seen, under the influence of an environment unknown to the 
animal kingdom, namely the social environment. That is 
why it consists not only in a development of ready-made, 
biologically inherited ways of behaviour but is also a proc- 
ess of acquiring behaviour of new, higher forms, forms 
specifically human. These higher forms arise because the 
social environment, while emerging as an object of adapta- 
tion, at the same time itself creates the conditions and 
means for that adaptation. That, too, is ils profoundly orig- 
inal nature. Under its influence previously biological de- 
velopment is transformed into mainly historical, cultural de- 
velopment; the pattern established by our research is thus 
one of historical rather than biological development. 

Man, by interacting with his social environment, recon- 
structs his behaviour; assimilating the behaviour of other peo- 
ple by means of special stimuli, he acquires the capacity to 
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master his own behaviour as well; previously interpsychologi- 
cal processes, for instance, are converted into intrapsycho- 
logical ones. This relation, which emerges with special 
force in the development of speech, holds equally for other 
psychological functions as well. It is also what constitutes 
the path of development of the higher forms of memory; 
modern man’s memory, as we have seen, is not an elementary, 
purely biological property, but is the extremely complicated 
product of long historical development. This development, 
following the line of mastering the acts of his own memory 
from outside, is conditioned above all by the possibility 
of individual psychological operations acquiring the struc- 
ture of interpsychological operations. At the same time the 
external form of intermediate stimulus-devices, which con- 
stitutes a necessary condition of their involvement in these 
interpsychological operations, already loses its significance 
in intrapsychological operations. Through a kind of ‘ingrow- 
ing’ process, previously external stimulus-devices thus 
prove capable of being transformed into internal means whose 
existence also constitutes a specific feature of ‘logical’ 
memory. 

The principle of the ‘parallelogram’ of the development 
of memory proposed by us is nothing else than an expres- 
sion of the general law that the development of higher, 
significative forms of memory follows a line of transforming 
externally mediated remembering into internally mediated 
remembering. This process of ‘ingrowing’ that we have 
traced experimentally cannot be understood in any way as 
simple replacement of the external stimulation by its en- 
gram and is associated with deep-seated alterations in the 
whole system of man’s higher behaviour. In brief, we might 
describe it as a process of the socialisation of man’s behaviour, 
because the role of the social medium is not limited here 
simply to its emerging as a central factor of development; 
man’s memory, like his higher behaviour, remains associat- 
ed with it as well in its very functioning. 

If we trace the genetic succession of the psychological proc- 
esses and operations by which man realises the business 
of remembering, and which is the real content of the histor- 
ical development of memory, then, instead of the old idea 
of the existence of two different memories alongside one anoth- 
er, there opens out before us a single process of the de- 
velopment of a single function. 
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The essence of this process is that, instead of memory 
as a special biological property, a complex functional sys- 
tem of psychological processes grows up at the highest stages 
of behaviour that performs the same function as memory 
in the conditions of man’s social existence, i. e. realises re- 
membering. This system not only extends the possibilities 
of memory infinitely and transforms animal memory into 
human memory, but it is differently structured and func- 
lions by its own peculiar laws. The genesis of just such a 
system in place of an ordinary, simple function is most es- 
sential to this process of development. That does not, more- 
over, at all constitute the privileges of memory alone but 
is a much more general law governing the development 
of all psychological functions. This higher memory, subor- 
dinated to the power of man himself, i.e. to his thought 
and will, not only differs from primary, biological memory 
in its structure and in mode of activity but also in its relation 
to personality as a whole, which means that together with 
the cultural transformation of memory the utilisation itself 
of past experience (whose retention we owe precisely to mem- 
ory) also acquires new, higher forms: by getting control 
over our memory we free our whole behaviour from the blind 
power of the automatic, spontaneous effect of the past. 

In tracing the historical development of the theory of 
memory, we have seen that the reverse side of the problem 
of memory’s evolution is constantly another problem, that 
of the trainability of memory. To appraise the significance 
of the historical point of view for solving this problem in 
the theory of memory, and in particular the significance of 
the data obtained in our research, it is enough to recall that 
a consistent view of memory as a biological function has 
led even the most progressive psychologists to a kind of 
pedagogic fatalism in opinions on the possibility of perfect- 
ing memory. Memory used to be considered a blind, inert 
natural force that could not be altered by any training efforts, 
could not be perfected or raised to a higher degree. At best 
only a problematic possibility of increasing the effective- 
ness of its operation was admitted, by choosing the most 
economical modes of remembering corresponding to the 
natural character of memory. The variability, and educahil- 
ity of this function are only revealed together with a radi- 
cal change in the view of memory and disclosure of ils his- 
torical development. With recognition of the variability 
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of its forms and modes of functioning, the pedagogics of 
memory gets real psychological substantiation for the first 
time, and the affecting of memory is advanced as a scientifi- 
cally grounded task, fully realisable in practice, which, 
wilh other similar tasks, will enable education to penetrate 
really deeply into the child’s development and so subordi- 
nate the forming of the whole higher stratum of the indi- 
vidual’s psychological functions to its objectives. 


THE PSYCHOLOGICAL 
PRINCIPLES 
OF PRESCHOOL PLAY 


At the beginning of the preschool period of a child’s de- 
velopment a discrepancy of sorts comes out very distinctly 
between its activity on the one hand, which is already quite 
complex at this stage of development, and the process 
of satisfying its basic vital requirements, on the other. Sat- 
isfaction of its vital needs is actually still distinct from 
the results of its activity: a child’s activity does not deter- 
mine and, essentially, cannot determine satisfaction of 
its needs for food, warmth, etc. Characteristic of it, therefore, 
is a wide range of activily that satisfies needs which are 
unrelated to its objective result. In other words, many types 
of child’s activity at this period of development have 
their motives (that which stimulates activity) within them- 
selves, so to speak. When, for example, a child taps with 
a slick or builds blocks, it does so not, of course, because 
this kind of activity leads to a certain result that meets 
some one of its needs; what motivates it to act in this case 
lies apparently in the content of the actual process of the 
given activity. 

What type of activity is characterised by a structure such 
that the motive lies within the process itself? It is nothing 
else than the activity that is usually called ‘play’. 

We encounter play activity already in certain higher ani- 
mals, but the play of children, even at an early age, is not 
at all like that of animals. Where does the specific differ- 
ence between animals’ play activity and play, the rudi- 
mentary forms of which we first observe in preschool chil- 
dren, consist in? It lies in the fact that it is not instinctive 
activity but is precisely human, object activity, which, 
by constituting the basis of the child’s awareness of the world 
of human objects, determines the content of its play. That, 
too, primarily distinguishes a child’s play from that of 
animals. 

In the pre-preschool period of a child’s life, the develop- 
ment of play is a secondary, reflected, and dependent proc- 
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ess, while, on the contrary, the moulding of object activity 
of a non-play type constitutes the main line of development. 
During subsequent development, however, and precisely 
in the transition to the stage that is connected with the pre- 
school period of childhood, the relation between play and 
the activities that satisfy non-play motives becomes differ- 
ent—they change places, so to speak. Now play becomes the 
leading type of activity. 

What is the reason for this change, as a result of which play 
is converted from a subordinate, secondary process into a 
leading one? It consists in the fact that the object world of 
which the child is aware is progressively expanding for it. 
This world includes not only the objects that constitute the 
child’s immediate environment, objects with which it can 
act and does act itself, but also objects with which adults 
act, with which the child is not yet able actually to operate, 
which are still beyond its physical capacity. 

Underlying the transformation of play during the tran- 
sition from the pre-preschool period to preschool childhood 
there is thus an expansion of the range of human objects 
whose mastery confronts a child as a problem and the world 
of which it becomes aware of in the course of its subsequent 
psychic development. 

How does a child become aware of this larger world of hu- 
man objects? How generally does awareness of the object 
world occur at the initial levels of its mental development? 
It is the path of becoming aware of the human attitude to 
objects, i. e. of human actions with them. 

For the child at this level of psychic development there 
is still no abstract theoretical activity, no abstract contem- 
plative cognition, and awareness therefore emerges in him 
primarily in the form of action. A child mastering the world 
around him is a child striving to act in this world. 

During its development of awareness of the object world 
a child therefore tries to enter into an active relationship 
not only with the things directly accessible to it but also 
with the broader world, i. e. strives to act like an adult. 

The world of human objects is still disclosed to a child 
in an extremely naive form. The human aspect of things 
still appears to it directly in the form of human action with 
these things, and man himself appears to it the ruler of 
things who acts in this object world. 

A really notable aspect of this is that in the initial 
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stages of development of its conscious mind a child does not 
make a fetish of things and does not contrast two worlds: 
that of the abstract, physical properties of objects and that 
of human relations to them. 

It is during this period of a child’s development Uiat the 
classical formula ‘Myself’ is created; ‘Myself!’ it says and 
converts the adult’s mode of action into the content of its 
own aclion; acting like a person with respect to the object, he 
becomes aware of it asa human object. ‘Let me’ is the formu- 
la that expresses the real essence of the psychological situa- 
tion in which a child finds itself on the borderline of this 
new stage in its development—on the borderline of pre- 
school childhood. 

This situation is also the source of the rise of a new, very 
unique contradiction. Let us analyse this contradiction 
first in its external expression. The external form of expres- 
sion of this new contradiction arising at the upper limit of 
pre-preschool age, consists in a conflict between the child’s 
classical ‘Let me’ and the adult’s no less classical ‘Don’t’. 
It is not enough for a child to contemplate a moving car or 
even to sit in it; it must act, must drive it, must rule it. 

In a child’s activity, i. e. in its real internal form, this 
contradiction comes out as one between rapid development 
of its need to act with objects on the one hand, and the dc- 
velopment of operations performing these actions (i. e. 
modes of action), on the other. The child wants to drive the 
car himself, it wants to row the boat himself but cannot do 
so and cannot primarily because it has not mastered and can- 
not master the operations required by the real object con- 
ditions of the given action. 

How is this contradiction resolved, this discrepancy be- 
tween its need to act, on the one hand, and the impossi- 
bility of performing the operations required by the actions, 
on the other? Is it resolvable at all? It can be resolved, but 
for the child only in a single type of activity, namely in play 
activily, in a game. This is due to the fact that a game is 
not productive aclivity; its motive does not lie in ils result 
but in the content of the action itself. Play is therefore free 
of the obligatory aspect of the given action, which is deter- 
mined by its aclual conditions, i.e. is free of obligatory 
modes of acting or operations. 

Only in play can the required operations be replaced by 
others and can the object conditions be replaced by other 
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object conditions, the content of the action itself being pre- 
served. A child’s mastery of a broader area of reality not 
directly accessible to it can therefore only be accomplished 
in a game. Because of that, the game acquires a very unique 
form, qualitatively different from the form of play we ob- 
serve in pre-preschool age, and at this higher stage of the 
child’s mental development now truly becomes the leading 
activity. 

The leading role of play at the preschool age is recognised 
by practically everyone, but in order to master the pro- 
cess of the child’s psychic development at this stage when 
play had the leading role, it is certainly insufficient just 
to recognise this role of play. It is necessary to understand 
clearly in just what the leading role of play consists; the 
laws of play and of its development have to be brought out. 
A child’s mental development is consciously controlled main- 
ly by controlling its main, leading relation to reality, by 
controlling its leading activity. In this case play is the lead- 
ing activity; it is consequently essential to know how to 
control a child’s play, and to do that it is necessary to know 
how to submit to the laws of development of play itself, 
otherwise there will be a breakdown of play instead of con- 
trol of it. 

What, in general, is leading activity? We mean by it not 
simply the activity that is most often encountered at a giv- 
en level of a child’s development. Play, for example, by no 
means occupies most of a child’s time. The preschool child 
does not play more than three or four hours a day. Hence, the 
point is not the quantitative place that the process occupies. 
We call leading activity that in connection with whose de- 
velopment the most important changes take place in the 
child’s psyche and within which psychic processes develop 
that pave the way for the child’s transition to a new, higher 
level of development. 

Hence, with respect to play, as to any leading activity 
in general, our task is not only to explain this activity from 
the child’s mentai aptitudes already formed but also to 
understand, from the origin and development of play 
itself, the psychic connections that appear and are formed 
in the child during the period when this is the leading ac- 
tivity. 

What is the play of the preschool child, play in its most 
striking, distinctive expression, play in the ‘classical’ pe- 


94-2681 $69 


riod, so to speak, of its development? We have already seen 
what the need for the rise of preschool play consists in. Now 
we must go inlo the laws of this activity and its develop- 
ment. 

‘There are a host of views about play in psychology, and 
a host of theories about it. It is sufficient to list only the 
best known ones to realise how many persons have concerned 
themselves with children’s play: there are the theories 
of Schiller and Spencer, the well-known theories of Groos, 
Hall, Biihler, Stern, Dewey, and Koffka; original views on 
play are being developed by Piaget and Janet; the theory of 
the physiologist and psychologist Buytendijk is well known; 
in the Soviet Union a theory of play has been developed 
by Vygotsky, and recently Rubinstein has made an analysis 
of play activity. We do not have the space here to survey 
and analyse all these theories. We shall therefore limit our- 
selves to trying to give a positive answer to the problem of 
play, drawing on the work of Elkonin and Fradkina, and 
of Lukov, who has made an experimental study of the play 
of children of pre-preschool and preschool] age, based on a 
hypothesis suggested by Vygotsky. 
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As we have already said, play is characterised by its mo- 
tive’s lying in the process itself rather than in the result 
of the action. For a child playing with wooden bricks, for 
example, the motive fer the play does not lie in building a 
structure, but in the doing, i. e. in the content of the action 
itself. That is true not only of the preschool child’s play 
but also of any real game in general. ‘Not to win but to 
play’ is the general formula of the motivation of play. In 
adults’ games, therefore, in which winning rather than play- 
ing becomes the inner motive, the game as such ceased to 
be play. 

That, however, is too general a characterisation of play, 
for play develops, and the way a preschool child plays is 
something quite different to the way a schoolchild or an 
adult plays. So it must be approached very concretely, 
without restricting oneself to general statements (which, 


1 See: S. L. Rubinstein. Osnovy psikhologii (Principles of Psycho- 
logy), Uchpedgiz, Moscow, 1935. 
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incidentally, is one of the main drawbacks of most theories 
of play), but bringing out what is specific to it for each stage 
of ils development. First of all we must seek out the specific 
features of preschool play. 

There are forms of play that differ in their content and 
origin. There are games, for example, that are played only 
in a certain situation, and that disappear with the situation; 
they are individual and unrepeatable. Such a game _ begins 
suddenly, is played, and disappears forever; it is the child 
of chance conditions and has no traditions. There are also 
traditional games, like hopscotch. The rules may vary, and 
the way of marking out the squares may vary, but the prin- 
ciple of the game remains unchanged. 

It is an interesting point that the history of play indicates 
that such games have sometimes existed for a hundred, even 
a thousand, years. 

There are also games with a shorter tradition—they arise 
for the first time in a certain group of children, and are 
then converted into a traditional game for that group only. 

Play is thus unusually varied not only in its content but 
also in its forms and sources. To try and bring out its psy- 
chological essence, however, we must begin by analysing 
a very simple example, a child’s simplest play activity. 

Recall such a simple game as riding a hobby-horse. It 
is also play and, moreover, very typical play. Compared 
with other games it is very simple. Let us try and analyse 
it. 

It is said that play is the result of a certain excess oi 
energy in a child, which is expended in the course of playing. 
Some excess of energy is obviously needed, of course, for 
a child to be able to gallop around a room on a hobby-horse, 
but that is still far from an explanation, because the whole 
problem is why does it expend its energy precisely in that 
way and not in some other way, i. e. why precisely does it 
gallop and why precisely on a hobby-horse? That is often 
answered as follows: a child gallops on a hobby-horse be- 
cause its fantasy has been stimulated; it imagines the stick 
to be a horse and correspondingly acts as if it were a horse, 
i.e. it straddles it and rides. That explanation is not only 
actually false, but is unsound in principle. That is just 
the kind of explanation, the kind of approach to a child's 
activity, that deduces it from the changes already existing 
in its consciousness and formed somewhere, while the 
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main line of psychological analysis should always take the 
opposite direction, namely, should begin by examining the 
child’s real aclivity so as, from that, to understand the 
corresponding changes in its consciousness, and only then 
to discover the reverse effect of this now changed conscious- 
ness on the further development of activity. 

We already know how play arises in the preschooi child. 
It arises from its need to act in relation not only to the object 
world directly accessible to itself but also to the wider 
world of adults. A need to act like an adult arises in a child, 
i. e. to actin the way it sees others act, ina way it has been 
told about, and so on. It aspires to ride a horse, but does 
not know how to, and is still unable to learn to do so; it 
is beyond its powers. A kind of substitution therefore occurs; 
an object belonging to the world of objects directly accessible 
to it takes the horse’s place in play. 

Assuming that our supposition is correct (below we shall 
test its correctness experimentally), let us see what we find 
in this play process, in this activity of the child. First of 
all, we find a certain action in it, namely riding a horse. 
Let us now try and analyse that. Any action has a con- 
scious aim, to which it is directed. The aim of this play 
action is not to ride somewhere, but to ride a horse. 

Another thing that characterises any action is the oper- 
ation, the means, by which it is realised, i. e. that in it 
which is governed by the real, object conditions and not 
simply by the aim as such. In play action we also find an 
operation, of course, i. e. the means by which it is realised, 
but we also find a special kind of relation between this oper- 
ation and the action. The operation here does not always 
correspond to the action; the operation corresponds to a 
stick and the action to a horse. 

We must dwell on that paradoxical relation in more de- 
tail. At first glance it may seem that the action itself here 
also does not correspond to the aim but to the play object, 
the stick, and that it consequently has nothing in common 
with the real action. But that is not so. In play the action 
always corresponds, albeit in a unique way, with the action 
of people in relation to the purpose. 

Here is an example from Fradkina’s work. Under the im- 
pression of vaccination, children play at inoculation against 
smallpox, and in doing so act in the same way as adults, 
that is to say, they really wipe the skin of the arm ‘with 


372 


spirit’, and then make a ‘scratch’, and then rub in ‘vaccine’. 
The experimenter intervenes in the game and asks: ‘Would 
you like me to give you real surgical spirit?’ The proposal 
is greeted, of course, with enthusiasm, for it is much more 
interesting to use real spirit than imaginary alcohol. ‘You 
go on vaccinating while I go for the spirit’, the experimenter 
says, ‘vaccinate first, and later you can rub with real spirit.’ 
That suggestion, however, runs counter to the laws of play 
and is categorically rejected by the children. It is much more 
attractive to use real spirit, of course, but it cannot be rub- 
bed on after the vaccination. That alters the action, and is a 
departure from the real action, which consists in wiping 
the skin with spirit first and then making the scratch. The 
opposite is never done; therefore it is better to let the spirit 
be imaginary; then the action itself will be completely in 
accord with the real thing. 

In a game the conditions of the action can be changed: 
paper can be used instead of cotton wool, a sliver of wood 
from building material, or simply a stick, instead of a nee- 
dle, imaginary liquid instead of surgical spirit, but the con- 
tent and the sequence of the action must obligatorily corre- 
spond to the real thing. 

The content of the play process brought out by a psy- 
chological analysis, what we call the action, is thus the real 
action for a child. The child takes it from real life. It is 
never, therefore, made up arbitrarily; it is not fantastic. 
What distinguishes it from non-play action is solely its 
motivation, i.e. that it is psychologically independent of 
its objective result, because its motive does not lie in that. 

Let us now pass to an examination of play operations. Is 
it the operation, perhaps, i.e. the mode of the action itself, 
that does not correspond to reality and that therefore gives 
play its intrinsic fantastic character? It proves, however, 
that the play operation, too, is a quite real one and cannot 
be otherwise, because the play objects themsclves are real. 
A child cannot act ‘unreally’ with a stick. 

I would make an observation here that clearly indi- 
cates how real is the reality of a playing child’s operations. 
When its parents are not there it may use a breakable por- 
celain ornament for its game. Consider the child’s move- 
ments. Does it take this object’s fragility into account? 
Of course it does, and even with a cerlain exaggeration. 
It may still happen, it is true, that the child will, for all 
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that, break the ornament, but that does not, of course, char- 
acterise how far the mode of its action has been adapted 
to the real object. As a rule the mode of action, i.e. the oper- 
ation, always corresponds exactly to the object with which 
the child is playing. If a chair is fulfilling the function of 
a motorcycle in a game, the child’s movements correspond 
strictly to the properties precisely of the chair and not at 
all !o those of a motorcycle. The play operation, like the 
action, is thus also strictly real, because the objects to which 
it corresponds are themselves real. Many games therefore 
require acertain skill and dexterity of action, of motor knack. 

These separate realistic elements of play, it is true, are 
related to each other in a very unique way. The operations 
are al variance, so to speak, with the action. No wonder 
the old saw says you'll never ride far on a stick. Play oper- 
ations are inadequate to action oriented on a certain result. 
You can’t ride far, it is true, but in play the action, however, 
does not pursue that aim, for its motive lies in the action 
itself and not in its result. 

So we again reach a rather paradoxical result: we do 
not find any fantastic improbable elements in the struc- 
ture of play in which there is so much fantasy. What does 
the consciousness of the playing child really reflect? First 
of all, the image of a real stick calling for real operations 
with it. Then the content of whatever action the child is 
repr ducing in play, and reproducing with great pedantry, 
is reflected in its consciousness. Finally, there is the image 
of the object of the action, but there is nothing fantastic 
in it; the child imagines the horse, of course, quite ade- 
quately. So, in the psychological premises of the game there 
are no fantastic elements. There are a real action, a real 
operation, and real images of real objects, but the child, 
all the same, acts with the stick as with a horse, and this 
indicates that there is something imaginary in the game 
as a Whole, which is the imaginary situation. In other words, 
the structure of play aclivity is such that an imaginary play 
situation arises. 

The play action, it must be stressed, does not come from 
(the imaginary siluation, but the latter, on the contrary, 
is born from the discrepancy between the operation and 
(he action; thus il is nol imagination that determines the 
play action but the condilions of the play action that make 
imagination necessary and give rise to it. 
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How then does an imaginary play situation arise? How 
does a stick become converted into a horse for the playing 
child? Above we distinguished two aspects of activity. 

(1) There is action as a process directed to a goal recog- 
nised in connection with a definite motive; this is the as- 
pect of activity inwardly associated with the ‘unit’ of con- 
sciousness that we designate by the term ‘personality 
sense’. 

(2) We distinguished the content or aspect of the action 
that corresponds to its conditions; this is the operation. 
A singular ‘unit’ of consciousness, namely, meaning, is 
also associated with this content of the activity. 

In a normal productive action meaning and sense are 
always linked together in a certain, albeit different, way. 
That is not so in play action. 

An imaginary play situation arises as a result of the ob- 
jects, and that means the operations with these objects, 
being part of actions that are normally performed in different 
object conditions and in relation to other objects. The play 
object retains its meaning, i.e. the stick remains a stick 
for the child, its properties are known to the child, the mode 
of possible use and of potential action with it is known. 
That is what forms the meaning of the stick. It turns out, 
however, that meaning is not simply concretised in the play 
process. In play the operations with the stick form part of 
a quite different action than the one to which they are ade- 
quate. The stick, correspondingly, while retaining its mean- 
ing for the child, at the same time acquires a quite special 
sense forit in this action, a sense that is just as foreign to its 
meaning as the child’s play action is to the object condi- 
tions in which it takes place; the stick acquires the sense 
of a horse for the child. This is a play sense. This split be- 
tween the sense and meaning of an object in play is not given 
in advance, as a prerequisite of play, but really arises in 
the process of play itself. That is demonstrated by the un- 
doubted, experimentally established fact that a child does 
not imagine a play situation when it is not playing. 

Let us take an example from Lukov’s research.? Chil- 
dren are playing ‘kindergarten’ in a room. Two are playing 
while a third has not yet been drawn into the game but is 
sitting and watching the players. During the game they 


2 See: G. D. Lukov. Art. cit., p 15. 
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decide to move the furnishings of the ‘kindergarten’ on a 
toy cart, but there is no suitable ‘horse’ for the purpose. 
One of the players suggests using a block as the horse. The 
child watching the game cannot refrain from commenting, 
of course, and its remarks are full of the greatest scepticism. 
‘How can that be a horse?’ Like any child, he remains a 
realist. But now he becomes tired of watching and joins 
the game; when we listen now to his own play suggestions, 
it turns out that in his opinion now the biock can not only 
be a horse, but even a team of horses. 

The particular relation between the sense and meaning 
of play is thus not given in advance in the game’s condi- 
tions but arises in the course of it. And, we must add, the 
relation of the play sense and the real meanings of the 
game’s object conditions does not remain immutable du- 
ring the movement of the play process but is dynamic and 
mobile. That is indicated, above all, by the facts relating 
to the phenomenon sometimes observed of children’s ‘being 
carried away in a game’. The phenomenon expresses itself 
as follows. At the beginning of a game you can cut a child’s 
play activity short and it will easily come out of the play 
situation, crossing the forbidden line, for example, that 
designates the ‘captivity’ into which it has fallen, but when 
the game has gone on for quite a long time, and the action 
in connection with the play object conditions has been re- 
peated many times, a peculiar phenomenon can be observed. 
The game is broken off, but the child is still in the grip 
of the play sense; the sense that arose in the game has over- 
shadowed the real meaning of the line, as it were, and for 
a moment the child acts (but only for a moment) as if it 
had lost the real, actual meaning of the line, as if this were 
not a simple line before it but a real obstacle. In that case 
we say that the child ‘has been carried away’, that it 
has got so involved in the game that it has begun to lose 
its sense of reality. But that is not true. A child is never 
like a person in the grip of hallucinations For it the line 
is never transformed into the image of a barrier. The phe- 
nomenon described depends on the relation between the 
play sense and the meaning of the real object conditions 
having become altered a little during a long yame; the play 
sense has overshadowed the real meaning, as it were (but 
not the image!). 

A second phenomenon characteristic of the dynamics 
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of the relation of sense and meaning in play is that of using 
an object to the best effect, for example a doll, part of the 
garden, etc. As we well know, a child prefers to play with 
an old doll, which it perceives in a more intimate, closer 
way than a new one. It has invested the object with its 
play attitude to it, as it were. This attitude is not simply 
crystallised in the child’s consciousness itself, but is proj- 
ected by it so to speak and attached by association to the 
play objects, the toys. This is also the process of ‘making 
the most’ of them or ‘exploiting’ them. A doll, a corner 
of the garden that is now filled with mysterious, tempting 
dangers that arouse a whole range of feelings, are thus ‘ex- 
ploited’, a discarded carriage, converted in play into the 
heroic image of a fighting, machine-gun-carrying tachanka, 
is ‘exploited’, and so on. 
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In preschool play a child’s operations and actions are thus 
always real and social, and in them it assimilates human 
reality. Play (as Gorky said) really is ‘children’s path to 
understanding the world in which they live and which they 
are called on tochange’. Play therefore does not at all arise 
from autistic fantasy, arbitrarily building the child’s imagi- 
nary play world; the child’s fantasy itself is necessarily en- 
gendered by the game, arising precisely on this path of the 
child’s penetration of reality. We have to stress this spe- 
cially because, although play and fantasy are normally 
associated, they are associated by reciprocal relations. The 
characteristic features of a child’s play activity arise from 
its fantasy as from a capacity or function ‘inherent’ in it 
and are derived from it, i.e. they delineate a path opposite 
to real development. 

The cognitive significance of play is clarified and em- 
phasised in connection with another remarkable leature of 
children’s play activity, namely that this activity is al- 
ways generalised, i.e. is always generalised activity. 

A child imagining itself in play to be a chauffeur, per- 
haps reproduces how the only chauffeur it has ever seen, 
acted, but its action itself is a representation not of a given 
concrete chauffeur but of a chauffeur in general, not his 
concrete actions as observed by the child, but the actions 
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of driving a car in general, within the limits, of course, 
of the comprehension and generalisation of them accessi- 
ble to the child. That is because the motive for the child is 
not to depict a concrete person but to perform the action 
itself as a relation to the object, i.e. precisely a generalised 
action. 

This feature of play activity emerges with special clari- 
ty when some action that a child has already fully mas- 
tered is included in its play activity. Let us examine, for 
example, first how a child drinks tea in ordinary circum- 
stances, and then trace how it does so when it is playing 
‘drinking tea’. It stirs ils ‘tea’ with a spoon, and raises 
the cup to ils mouth, but all these movements are only a 
generalised image of the corresponding real action. When 
the child is playing it does not imitate even its own con- 
crete action; it does not dramatise, and does not transmit 
anything specially characteristic of a given character; in 
both its play actions and its separate play operations it 
reproduces the typical, the general. That, incidentally, 
is the qualitative difference between reproduction in play 
and real dramatisation. 

It is the generalisation of play actions that enables a 
game to be played in inadequate object conditions. 

Because play action has a generalised character, the modes 
of action themselves, and consequently the object con- 
ditions of the game, can be altered within very broad lim- 
its. These limits are far from infinite, of course, because 
the play operation, while determined by the existing object 
conditions, is at the same time always subordinated to 
the action. Therefore, not everything in a game can by any 
means be everything. That has been convincingly demon- 
strated by the special research carried out by Morozova; 
we also find it confirmed in Lukov’s’ work cited 
above. 

When a child seated at a table creates a play situation 
in which a walking person figures (for example, a doctor 
hurrying to a patient or to a chemist’s shop), a pencil, 
a stick, or a match can equally serve as the person. With 
these objects the child can successfully perform the oper- 
ation of changing position, i.e. the generalised move- 
ment demanded by the play action. Il is another malter 
if the child has a soft ball in ils hand. The required action 
is impossible with it; the movement lacks the characteris- 
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tic configuration of ‘walking’, and a moment occurs at 
which the play action is no longer possible. 

So, not every object can be everything in play. Different 
play objects, or toys, moreover, may fulfil different functions, 
depending on their character, and participate differently 
in the structure of the game. To avoid returning specially 
to this point, let us note in passing the main differences 
that distinguish various play objects in this regard. 

First of all, there are toys of broad scope, so to speak 
(sticks, blocks, etc., whose place in play we have already 
described); they can take part in diverse actions. In con- 
trast to them we can differentiate specialised play objects, 
specialised toys; among them we must distinguish toys 
without fixed functions and ones with such, for example, 
a toy representing an acrobat swinging on a _ horizontal 
bar. That is a pseudo-toy. A child watches it with delight 
for a time, then discards it. In another, happier case, the 
child thinks out how to separate the acrobat from the bar, 
and begins to act with it as with a real toy. But there are also 
specialised toys of another type, for example clockwork 
motor cars, mechanical railways, etc. These are real toys 
but they are involvable only at a certain level of develop- 
ment of play. Whether a child needs a mechanical toy or 
not, therefore, whether it will act with it utilising its spe- 
cific properties, or will play with it without involving those 
properties, will depend at what stage of development of 
play it is. 

How then does play develop? Our job is not to give a 
simple description of the development of play, which we 
can get from the prolific literature. Our task is to try and 
analyse the process of development itself of preschool play 
and discover the reasons for its changes and its decay, and 
finally its links with the preschool child’s other forms of 
activity. For this we shall rely once more on Elkonin’s 
work. 


4 
The initial form of play in preschool childhood is expres- 
sed in the games that we have already considered, for exam- 
ple the play of a child riding a hobby-horse. The character- 


istic, basic thing that strikes the eye in these games is the 
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existence of an imaginary situation. What is this imagi- 
nary situation? 

This situation, as we have already seen, is not an initial 
constituent factor of play but, on the contrary, a resultant 
moment. The constituent factor is the reproduction of ac- 
tion or, as it is sometimes expressed, the play role. The play 
role is the action being reproduced by the child. It plays 
the part of a horseman, for example. These games are even 
called ‘role games’ (or plot games), in which the role the 
child gives itself takes first place. In the play role here the 
child takes on a certain, generalised, social function of 
an adult, most often an occupational function: the care- 
taker—a man with a broom, a doctor—who ausculates, or 
vaccinates; an officer—one who gives orders in war, and so on. 

An apparent exception to this is animal games in which 
storybook personages appear. Children say, for example: 
‘you be a sheep, you be a fox’, and so on, and a Noah’s 
Ark kind of situation is pretended. In fact, however, ‘play- 
ing animals’ is not an exception. The point is that both in 
fairy-tales and in play the animals figure as_ bearers of 
generalised human properties and functions; in these fairy- 
tales and animal games only the concrete subject of the ac- 
tion is altered, the action itself, and the relations them- 
selves into which it enters while the surrounding world re- 
mains human and profoundly realistic. 

In subject or ‘plot’ games, the playing child thus gives 
itself some human, social function or another, which it 
performs in its actions. 

A child plays being a chauffeur, or a nursery-school teach- 
er, etc. constructing an appropriate situation and plot 
of the game. This is the overt object content of the game 
that directly strikes the eye, but in a subject game there 
is necessarily also another constituent element. This is 
the rule of the action latent in any plav role. When a child 
takes on the role in play, for example, of a nursery-school 
teacher, if conducts itself in accordance with rules of action 
that are latent in that social function; it organises the be- 
haviour of the children at table, sends them for their nap, 
and so on. 

The unity of the play role and the play rule expresses 
the unity of the physical and social content of preschool play 
about which I have already spoken and which is preserved 
throughout this stage. 
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This unity, however, does not remain the same, but 
changes during the development of the child’s play activity. 
The classic games with which the preschool child’s play begins 
are plot games with an overt play role, an overt imaginary 
Situation, and a latent rule. The law of the development 
of play, as Elkonin’s experimental findings indicate, is 
also that play evolves from a previously overt play role, 
imaginary situation, and latent rule to an overt rule and, 
on the contrary, to latent imaginary situation and role. In 
other words, the main change in play that occurs during its 
development, is that role games with an imaginary situation 
are transformed into games with rules in which the imagi- 
nary situation and play role are contained in latent form. 

Games ‘with rules’, i.e. like hide-and-seek, table games, 
etc. differ sharply from such ‘role’ games as playing doc- 
tor, polar explorer, etc. They do not seem to be related to 
one another by any genetic succession and seem to consti- 
tute different lines in the development of children’s play, 
but in fact the one form develops from other by virtue of 
a need inherent in the child’s play activity itself, whereby 
games ‘with rules’ arise at a later stage. 

Let us take a short description of an experiment made 
by Elkonin. 

The experimenter is playing hide-and-seek with a three- 
year-old child. When the child has hidden the experimenter 
does not ‘find’ it immediately but deliberately waits near the 
child for a minute or two pretending not to be able to find 
it. Then the tot cannot restrain itself from breaking the rule, 
and almost immediately begins to shout: ‘Uncle, here I 
am!’ A six-year-old child plays hide-and-seek quite dilfer- 
ently. For it the main thing is to stick to the rule. 
The experimenter conceived the idea of telling both chil- 
dren (the three-year-old and the six-year-old) to hide to- 
gether. He again pretended that he could not find them. 
Soon the children’s excited voices were heard, and then 
a muffled noise. The little one was trying to give itself 
up while the six-year-old was preventing it from doing so. 
Exclamations were heard: ‘Quiet, keep still!’ Finally the 
older child tried to stop the little one’s mouth—matters 
came to very vigorous measures to make the younger child 
observe the rule. The difference in the behaviour of the two 
children in this experiment was revealed in remarkably 
obvious, clear form. 
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How do games with rules arise? They grow out of ‘role’ 
eames with an imaginary situation: ‘cats and mice’, ‘wolves 
and sheep’—from the very names of these games it is 
obvious that they come from games with roles. 

The fact that games with rules come into being from 
‘role’ games with an imaginary situation is fully con- 
firmed by the findings of special observations and research. 
Jt is indicated, finally, by an experiment in practical train- 
ing of an ability to obey the rule in junior preschool chil- 
dren that was specially made to check this proposition. 

It is very difficult for a small child of three or four, as 
we have already said, to force itself to keep to the rules 
of a game; games with rules are therefore later ones. On 
the assumption that the rules grow from the role by which 
they are justified, ordinary games ‘with rules’ were al- 
tered so that the rule in them was based on the role and 
the imaginary play situation. In order to make ‘cats and 
mice’ easier for the child, the players were given special ‘at- 
tributes’ that made some ‘cats’ and others ‘mice’. These 
attributes do not, of course, have to be masks of the appro- 
priate animals; any detail that can serve as a sign of them 
will do: a tail tied-on, a paper hat with ears, and so on. 
The child enters the game through the attribute, and in 
the role it naturally sticks to the rules of the game. 

In this way, interestingly, it was possible to shift the 
possibility of games with rules to a much earlier stage of 
development. 

In the transition from games with an overt role, an overt 
Imaginary situation, and a latent rule to ones with a la- 
tent imaginary situation, a latent role, but an overt rule, 
the general law of the development of the forms of preschool 
play is expressed. In order to get to the cause of its develop- 
ment we have to consider the change in the content of the 
child’s play activity itself and disclose the dynamics of 
its motivation. 

Why do games with rules only arise at a certain stage of 
development, and not simultaneously with the genesis of 
the first role games? It depends on the difference in their 
motivation. Initially the first play actions arise on the 
basis of the child’s growing need to master the world of 
human objects. The motive contained in this action itself 
is fixed in a thing, directly in its object content. The ac- 
tion here is the path for the child that leads it first of all 
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to the discovery of objective reality; the human still emerges 
for the child in its objectified form. The role of the horsc- 
man, the play action of riding, is playing at horses; the ac- 
tion with a block of wood that the child ‘drives’ from one 
chair to another, is playing cars. 

But during the development of these games the human 
relation included in their object content itself comes out 
ever more clearly in them. The tram driver not only ‘acts 
with a tram’ but is obliged at the same time to enter into 
certain relations with other people—with the conductor, 
the passengers, and so on. Therefore, at relatively early 
stages of the development of play activity, a child finds 
not only man’s relation to it in the object, but also people’s 
relations with one another. Group games become possible 
not only ‘alongside one another’ but also ‘together’. So- 
cial relations already come out in these games in overl 
form—in the form of the players’ relations with one anoth- 
er. At the same time the play ‘role’ is also altered. Its 
content now determines not only the child’s actions in 
regard to the object but also its actions in regard to the 
other players in the game. The latter also become content 
of the play activity, for which its motive is fixed. Games 
are distinguished in which actions in regard to other people 
become the main thing. 

Let us take an example of such play among junior prc- 
school children (from Fradkina’s research). 

The experimenter suggested that Galya be the nursery- 
school teacher, and that she herself and Galochka be chil- 
dren. Galya said, smiling: ‘Yes, I’ll be F.S. (as the nursery- 
school teacher was called), and you will be Galya, al- 
right?’ Without waiting for a reply Galya begins giving 
instructions: ‘Sit down at the table. No, first wash your 
hands over there,’ and points to the wall. Galochka goes 
over to the wall, followed by the experimenter. Galochka 
makes motions as though washing. Galya continues: ‘Sit 
down at the table; here’s a roll and a cup I’ve already got 
ready. Now IJ’ll pour the tea.’ She picks up dry leaves from 
around the flower pots and puts two or three into three heaps. 
Galochka and the experimenter sit down at the table, Ga- 
lya looks at them seriously and then says: ‘Galya, sié still. 
Don’t chatter at table.’ She sets out another pair of leaves. 
Vilya comes up, also sits down at the table, and begins 
to eat. Galya: ‘Now you can go and have a nap.’ Galocka: 
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‘First rinse my mouth.’ She goes to the wall and makes 
the motions of rinsing her mouth. Galya points to some 
chairs: ‘Sleep there’. Galochka, Vilya, and the experimenter 
sit down. Galya: ‘Close your eyes. Put your hands under your 
head.’ Vilya fidgets. Galya: ‘Vilya, lie still. Don’t toss 
about!’ Vilya quietens down. 

Galya: ‘You’ve had your nap now. Get up and get 
dressed.’ Vilya, Galochka, and after them the experimenter, 
pretend to put on their shoes and button up their overalls. 
They sit down at the table. Galya: ‘Drink your tea.’ She 
sets a wooden cylinder from a set of building blocks in front 
of each of them and begins to pour from another. “That’s 
tea,’ she explains. She goes off and brings back several 
semi-spherical blocks and hands them round, saying: ‘Buns. 
There’s one for everyone.’ She smiles, meeting the experi- 
menter’s eyes, and again becomes serious: ‘Vilya, don't 
dilly-dally. Hurry up.’ The experimenter is called away; 
Galya says her mummy has come for her, and leaves. 

The developed imaginary object situation is always a 
situation, as well, of the human relations developed in it. 
A remarkable feature of games with a developed imaginary 
Situation and social relations is precisely that a process 
arises in them of subordinating the child to rules of action 
that arise from the relations established between the players 
in the game. Here is an example of such developed play in 
the middle age group of a kindergarten. 

Seven children are playing in a big room. Bobby is the 
stationmaster. He is wearing a red cap and carries a wood- 
en disc on a stick. He has fenced off a spot with chairs, 
explaining that this is the station where the stationmaster 
lives. 

Tolya, Lucy, and Lenny are passengers. They have put 
chairs one behind the other, and have sat down. 

Lenny: ‘However can we start without a driver? I'll be 
the engine-driver.’ He goes to the front and begins to pant: 
‘Ssh-ssh-ssh.’ 

Galya is the buffet waitress. She has fenced off a ‘buffet’ 
with chairs around a small table, and put a cardboard box 
on it into which she has torn bits of paper—’money’. Next 
to the box she has broken up bits of biscuit and laid them 
out neatly in rows. ‘There, what a well-stocked buffet 
I’ve got,’ she says. 

Babs: ‘I’ll sell the tickets... oh, but what is that called?’ 
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‘Ticket-clerk,’ says the experimenter. Babs: ‘Yes, yes, tick- 
et-clerk. Give me some paper.’ Having got the paper she 
tears it into strips, and puts the bigger pieces aside. ‘Those 
are the tickets, and these (the small bits) are money, to 
give change.’ 

Bobby comes over to Lenny: ‘When | give you this disc, 
you start immediately.’ Lenny chugs, and the passengers 
take their seats. Suddenly Bobby says: ‘Passengers are 
boarding without tickets and it’s time for the train to go.’ 
The passengers run to the ticket-office, where Babs is sit- 
ting waiting. They hold out bits of paper to her and she gives 
them ‘tickets’ in exchange. The passengers return and take 
their seats. Bobby comes over and gives Lenny the disc. 
Lenny chugs and puffs, and they ‘start’. 

Galya (with a bored look): ‘When will they come and 
buy?’ Bobby: ‘I can come now; the train’s gone and so | 
can.’ He goes over to the buffet and asks for a cake. Galya 
gives him one and asks: ‘What about money?’ Bobby runs 
over to the experimenter, and having received a piece of 
paper, returns and ‘buys’ the cake. He eals it with a look 
of satisfaction. Babs fidgets on her chair, looks at the buffet, 
but does not leave. Then she looks at the buffet again, and 
at the experimenter, and asks: ‘When do J get to eat? 
There’s nobody here now,’ as though justifying herself. Lenny 
comments: ‘What’s keeping you? Go ahead.’ Babs looks 
all round, then dashes quickly to the ‘buffet’, buys hasti- 
ly, and runs back. Galya rearranges her cakes but does not 
help herself. 

Lenny puffs loudly and shouts: ‘Station!’ He and the 
passengers run to the buffet, buy cakes, and return again. 
Bobby takes the disc from Lenny and then gives it back 
to him. Lenny puffs and chugs, and again they are ‘olf’. 

Babs goes over to the buffet. At this moment the experi- 
menter comes up to the ticket office and says seriously: 
‘I wapt a ticket to Siver Station, but the clerk has gone.’ 
Babs runs back, without managing to buy a cake. ‘Here 
I am, I’m here. I was only gone a minute.’ She gives the 
experimenter a ticket. 

Babs goes to the buffet, and buys and eats a cake. 

Galya: ‘I’d like to eat, too, but what do I do—buy or 
help myself?’ Bobby laughs: ‘Buy from yourself and -pay 
yourself.’ Galya laughs, but immediately takes two ‘ko- 
pecks’ and buys two bits from herself, explaining as it were 
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to the experimenter who is present: ‘They’ve already bought 
once.’ Not receiving any reply, she eats. 

The experimenter: ‘Comrade waitress, someone is ask- 
ing for you over there.’ Galya runs to the door. Lenny 
jumps down then, and grabs a bit of biscuit, and runs off 
laughing. Galya, spotting this, screeches and rushes back: 
‘Why did you help yourself?’ Lenny laughs and answers 
her in this tone: ‘You’d gone off somewhere, the buffet was 
open, nobody was there, so I treated myself.’ Everyone 
laughs, and Galya says in an offended tone: ‘You shouldn’t 
have done it. Just the same you shouldn't have stolen any- 
thing.’ Lenny puffs and chugs. The children ‘ride off’. Again 
there is a halt. They buy cakes. The experimenter says: 
‘Comrade waitress, they’re still asking for you.’ Galya says: 
‘This time I’ll take everything with me when I go.’ She 
picks up the bits of biscuit, wraps them in paper, and goes 
to the door. 

The development of such joint games with involved so- 
cial relations, the most important element of which is the 
subordination of the child’s play behaviour to certain rec- 
ognised rules of action, is an important precondition for 
becoming aware of the principle of the play rule itself; 
on that basis, too, the ‘game with rules’ proper arises. 
These are games, whose fixed content is no longer the role 
and the play situation but the rule and the purpose. Such, 
for example, is hopscotch; it is necessary to achieve a cer- 
tain goal set by definite conditions. What are the condi- 
tions? They are already quite different play conditions 
from those we observe in early preschool games; they are 
nothing else than an external expression, a formulation, 
of a definite rule. 

A remarkable feature of games with fixed rules is that, 
while any ‘role’ game already includes a certain rule, ‘any 
game with rules’ includes a certain objective. The devel- 
opment of play with rules also consists in greater and great- 
er differentiation and awareness of the play objective. 

Awareness of the play purpose makes play activity tend 
toward a certain result. Does this mean that the game is 
converted into productive activity because of the appearance 
of a purpose? Not at all. The game’s motive continues, as be- 
fore, to lie in the play process itself, but that process is now 
mediated for the child by the purpose. In playing ‘tag’, for 
example, it is necessary, not just to run, but to run away 
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from the one who is ‘it’; at the same time the game’s mo- 
tive does not lie at all in avoiding contact with another 
person, because no game is needed for that; what inspires 
this game is, as before, the performance of the play pro- 
cess itself; only now, however, its sense consists in its su- 
bordination to certain conditions, i.e. in realising a certain 
purpose (in whose form the game’s rule comes out). 

Among games with rules and fixed tasks we must note 
those with a double purpose, which are of great psychological 
significance (Elkonin). An example is the old Russian game 
of ‘witch’s tag’ (similar to ‘freeze-tag’). The rule of this 
game is that the ‘tagged’ child must stand absolutely motion- 
Jess until the end of the game; it is ‘bewitched’. If, how- 
ever, one of the other players touches it, the ‘spell’ is removed, 
and the ‘tagged’ child again takes part in the game. A run- 
ning child therefore has two tasks: (1) not to let itself be 
‘tagged’, and (2) to help a ‘bewitched’ comrade and free him, 
which cannot be done, of course, except by exposing itself 
to the risk of being caught. 

All these games are of great psychological] interest because 
extremely important traits of the child’s personality are 
developed in them, above all, its ability to subordinate 
itself to a rule, even when a direct stimulus impels it to 
do something quite different. Recall the example above of 
the ‘station’ game. Babs, playing the part of ticket-clerk, 
also wanted to ‘buy’ a cake and eat it; when she had already 
gone over to the buffet and the desired cake was almost in 
her hand, the experimenter came up to the ‘ticket office’ 
with her, saying ‘I want a ticket to Siver Station, but the 
clerk has gone.’ Babs ran back without getting a cake, for it 
was above all necessary to stick to the ‘action rules’ directly 
associated with her play role. It can’t be helped; the cakes 
will wait. Mastering the rule means mastering one’s own 
behaviour, learning to control it, learning to subordinate 
it to a definite purpose. The purpose comes out here, of 
course, directly in connection with the play role; it is not 
yet realised as the principle of the game. The psycholo- 
gical significance of the purpose proper is therefore dis- 
covered later in the games we have called those with fixed 
rules and objectives. 

Why are games with objectives psychologically important? 
Their psychological significance lies in yet another important 
moment for the moulding of the child personality that arises 
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in them for the first time, the moment of self-evaluation. 
The latter arises ina still very simple form, that of evaluat- 
ing one’s dexlerily, one’s abilities and progress, compared 
with others. [n this play the child is always first who runs 
faster than the others, or knows how to hide better, while in 
another game il is ‘Tom or Jackie who is always first, for 
they are better al meeting the game’s requirements. It is 
from that comparison that the child’s independent con- 
scious evaluation of its concrete possibilities and abilities 
stems. This is not entirely the evaluation it gets from those 
around it; for the first time, here, it begins to appraise its 
own actions itself. 

Finally, these games with a dual purpose introduce a 
moment that is essential for the development of a child’s 
psyche. They introduce a moral moment into its activity; 
in the game of ‘freeze-tag’, for example, the direct stimulus 
created by the play siluation, namely to avoid whoever is 
‘it’ at any cost, is overcome by the moral motive of helping 
a comrade. And once again it is important here that this 
moral moment emerged in the child’s activity itself, i. e. 
actively and, for it, practically, and not in the form of an 
abstract moral maximum it has heard. 
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To conclude our survey of the development of play in 
preschool childhood, we must touch on yet another type 
of game, which might be called borderline games. They stand 
in fact on the borderline of classic preschool play and are 
a transitional form of game—transitional either to non- 
play activity, for which they directly pave the way, or to 
games characteristic of the school period of the child’s psy- 
chic development. They are didactic games in the broad 
sense and dramatisation-games, on the one hand, and sports 
and improvisation-games on the other hand. 

Genuinely didactic games (real games and not preschool 
exercises) are nothing else than a number of preparatory 
operations that are involved in the play purpose. They con- 
sequently first become possible only when games with objec- 
tives arise in general. They are games that train development 
of the cognitive operations required in the child’s subseq- 
uent school activity, but are not capable of passing directly 
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into that activity. Learning does not arise in these games at 
all, and in general does not arise directly from play; the ge- 
nesis of this type of activity is determined by the child’s 
whole previous psychic development. Didactic games do 
not, in essence, lie along the main line followed by the 
development of the child’s psyche. They are of great sig- 
nificance, but a significance subsidiary for all that, a sig- 
nificance which, although very important, is all the same 
supplementary and not the main condition of psychic de- 
velopment in preschool childhood. Their significance can 
only be explained by examining a special matter, viz., the 
development of the preschool child’s intellectual operations. 
We shall not touch specially here as well on sports and 
games, which already belong in their developed form to the 
period of school childhood. 

In the light of our problem the development of dramatised 
games, invented and improvised games, and fantasy or 
daydream games is much more important. These are games 
that signify the breakdown of play activity in its preschool 
forms. While remaining play, they are, however, more and 
more deprived of its inherent motivation. The process of 
activity psychologically appears to the child in these forms 
of play simultaneously with the result, the product; the 
child relates to it as to the product. The motive of these 
games is consequently, at the same time, shifted more and 
more to their result. 

The developed dramatisation-game is already a kind of 
‘preaesthetic’ activity. Its main attributes are, first, that, 
unlike role games and early dramatisation, it does not 
reflect the activity of the depicted personage in a gener- 
alised way, but reproduces what is typical of him or her. 
On the other hand, it is also not direct mimicry or direct 
imitation; on the contrary, we are dealing here with a de- 
liberate artistic construct guided by some initial idea of the 
child’s. The second main attribute of the true dramatisa- 
tion-game is that what becomes essential for the child is 
not only that it is depicting the personage whose role it 
will play but also how it will play it, how perfectly it will 
convey the objective content expressed in the role. The 
dramatisation-game is thus a possible form of transition 
to productive activity, namely to aesthetic aclivily with its 
characteristic motive of the effect on other people. 

The fantasy-game is a similar transitional form. An exam- 
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ple of this play is Tolstoy’s beautiful description of child- 
ren’s play with an old carriage. The children gather in an 
old, abandoned carriage. They sit down in it and ‘travel’ 
in their imaginations. In this game there are no actions, 
no rules, no objectives. Only the external situation, the aban- 
doned carriage, still attests to the origin of the activity. 
But this is no longer play; it is a reverie, a daydream. The 
image of the fantasy created in it is a value in itself for 
the child; it evokes exciting, delightful feelings in the child, 
who builds this fantasy for the sake of these experiences. 
The motive of the game has shifted to its product; play 
has died and the daydream has been born. 

We could conclude this outline of the development of 
play activity with this analysis of these, its last, border- 
line forms at the time when it is the leading activity for 
the child’s psychic development, but one more essential 
point remains. We have described a whole number of 
separate types and forms of preschool play. Are they real 
stages in the development of children’s play? 

This point arises because one and the same games can be 
observed at different ages. 

The game ‘Chelyuskinites’,* for instance, can be found 
at quite different stages of development, but how diltferent its 
sense is for the child! For tiny tots it is the action itself— 
sailing on an icebreaker—that is hrought out in the game. 
At a stage higher the outward social relations and social 
hierarchy of those involved in this Polar epic (who is the 
chief?), the rules of behaviour of the captain, the chief en- 
gineer, the radio operator, etc. come to the fore. Finally, 
the intrinsic social relations—-the moral, higher emotional 
moments—become the centre. It is quite the same in other 
children’s games; children play similar games at any age, 
but they play them differently. 

Thus, in order to analyse a child’s concrete play activity, 
it is necessary to take the path not of a formal listing of 
the games that it plays but of penetrating into their actual 
psychology, in the games’ sense for the child. Only then does 
the development of'play emerge for us in ifs true, inner content. 
3 This game concerns an episode famous in the history of Soviet 
Polar exploration in 1930s—the west-east voyage of the icebreaker 
Chelyuskin, with women and children on board, along the Arctic 
coast of Siberia. The ship became trapped in the ice and foundered. 


The passengers and crew, who had taken to the icc, were rescued by 
an unprecedented airlift by Arctic pilots. — 7'ranslator's note. 


390 


A CONTRIBUTION 

TO THE THEORY 

OF THE DEVELOPMENT 
OF THE CHILD’S PSYCHE 


To throw light on the theoretical problem of the motive 
forces of the development of the child’s psyche, we shall 
first clarify what determines the psychological character 
of personality at any one stage of its development. 

The first point to be made is the following: during a child’s 
development under the influence of the concrete circumstan- 
ces of its life, the place it objectively occupies in the sys- 
tem of human relations changes. 

We shall try and demonstrate this from a description of the 
real stages through whicli a child passes in its development. 

Preschool childhood is the time of life when the world 
of human reality around a child is opening up more and more 
to it. In its activity, and above all in its games, which have 
now got beyond the narrow limits of manipulating the 
objects around it and of contact with the persons directly 
around it, a child penetrates a wider world, assimilating 
it in an effective way. It assimilates the object world as 
a world of human objects, reproducing human actions with 
them. It drives a ‘car’, aimsa ‘gun’, although it is impossible 
really to ride in its car or to shoot with its gun. But at this 
time in its development that is immaterial to it, because 
its basic vital needs are met by adults regardless of the ob- 
jective productiveness of its activity. 

A child experiences its dependence on the persons di- 
rectly around it; it has to reckon with the demands those 
around it make on its behaviour, because that really 
determines its intimate, personal relations with them. 
Not only do its successes and failures depend on those rela- 
tions, but its joys and sorrows are also involved in them, 
and they have the force of a motive. 

During this period of a child’s life the world around it 
breaks down for it, as it were, into two groups. One group 
consists of the persons intimately close to it, relations with 
whom determine its relations with all the rest of the world; 
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these are its mother, its father, or those who take their place 
for the child. A second, wider circle is formed by all 
other persons, relations with whom, however, are mediated 
for it by the relations it has established in the first, smaller 
circle. And that is not simply so when it is brought up in 
a family. Assume that a preschool child that has been raised 
in a family is put into a kindergarten. Its mode of life seems 
(to change radically and to sore extent that is true, but 
psychologically its activity remains as before within its 
basic, very important limits. 

We all know how unique the relations of children of this 
age with the nursery-school teacher are, how necessary her 
personal attention is for them, and how often they have re- 
course to her mediation in their relations with coevals. Re- 
lations with her may be said to form part of the small, inti- 
mate circle of the children’s contacts. 

A child’s relations within a group of children are also 
peculiar. What links children of three to five stably with 
one another is still largely the personal, the ‘private’ so to 
speak, element in their development leading to a real group 
spirit. In this the teacher plays the main role—once again 
by virlue of her personal relations with the children. 

When we look closely into all these features of the 
preschool child, it is not difficult to discover the general 
basis connecling them. This is the child’s real position, from 
which the world of human relations unfolds before it, a po- 
sition that is governed by the objective place it occupies 
in these relations. 

A six-year-old may be able to read excellently, and in cer- 
tain circumstances its knowledge may be relatively great. 
That, however, does not and caunot in itself erase the childish, 
the truly preschool element in it. On the contrary, something 
childish colours all its knowledge. When it happens, how- 
ever, that a child’s basic life relations are restructured, when, 
for exaniple, it has a liltle sister on its hands, and its mother 
treats it as her helper, a participant in adult life, the whole 
world then opens up in a quite different way. It does not 
matter that it still knows little and understands lJiltle; the 
quicker if gives what it knows a new meaning and the 
quicker its general psychic character will change. 

In normal cases the transition from preschool childhood 
to the next stage in the development of psychic life occurs 
in connection with a child's enrolment in school. 
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It is difficult to exaggerate the significance of this event 
in a child’s life. The whole system of its relations is reorga- 
nised. The essential point is not, of course, that the school- 
child is obliged in general to do something; it had duties even 
before entering school. The essential point is that there are 
now not just duties to parents and teachers, but are objec- 
tively obligations to society. They are duties on whose 
fulfilment its place in life, its social function and role, and 
hence also the content of all its subsequent life, depend. 

Is the child conscious of this? It knows about it, of 
course, and usually, moreover, long before it goes to school. 
But these demands acquire real, psychologically effective 
sense for it only when it begins to study; at first, moreover, 
they still emerge in a very concrete form, namely in the 
form of the demands of the teacher and the school head. 

Now, when a child sits down to prepare its lessons, it per- 
haps feels itself, for the first time, to be occupied with a 
really important matter. At home the little ones are forbid- 
den to bother it, and even adults at times sacrifice their 
own affairs in order to give it the chance to work. This is 
quite different from its previous games and occupations. 
The very place of its activity in the adult, ‘truly real’ life 
around it has become different. 

A child may or may not be bought a toy, but' it is 
impossible not to buy it a textbook or an exercise book. The 
child’ therefore requests a schoolbook to be bought for it 
quite differently to how it asks for a toy to be bought. These 
requests have a different sense not only for its parents but 
above all for the child itself. 

The main point, finally, is that now the child’s intimate 
relations lose their previous determinant role in the broad- 
er circle of its contacts; they themselves are now determined 
by these broader relations. However good the intimate, 
‘homely’ relations are that the child feels for itself, a bad 
mark from the teacher, for example, inevitably casts a 
shadow on them. It is all quite different from what it was pre- 
viously, before school. It is quite different from a complaint 
by the kindergarten teacher. The mark itself crystallises the 
new relations, as it were, and the new form of contact that 
the child has entered into. 

Nothing in its behaviour can be allowed to anger the 
school teacher: you may not bang the top of your desk, not 
even once, and not talk with a neighbour during a lesson; 
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and you may try very, very hard really to win the teacher's 
favour, yet all the same she will give you a poor mark for 
writing the names of flowers and birds with a capital letter 
in the dictation test, even when you give her the argument 
that everyone at home and at kindergarten accepted: ‘I 
didn’t do it on purpose’, ‘I didn’t know’, ‘I thought it was 
right’. This is what we adults call the objectivity of the 
school mark. 

Furthermore, let the pupil even understand Jater that neith- 
er ‘rose’ nor even ‘sun’ is written with a capital letter, and 
even if it gets a good mark, even a top one, at the next dic- 
tation test, and evenif the teacher praises it for its progress, 
the bad mark received still does not disappear from the exer- 
cise book or from the school report card, because of that; 
the new mark goes down next to it, not in place of it. 

The transition to the next stage in the development of 
a child’s life and consciousness takes place with the same 
inner pattern. For the teenage pupil this transition is asso- 
ciated with its inclusion in the forms of social life avail- 
able to it (involvement in certain social undertakings that are 
not of a specially child character; the Young Pioneer orga- 
nisation; a new content in hobby circles). At the same time, 
the real place that the child occupies in the everyday 
life of the adults around it and in the family’s affairs also 
alters. Now its physical powers and its knowledge and 
abilities sometimes put it on an equal footing with adults, 
and it even feels its superiority to something or other; a 
boy issomctimes the recognised fixer of appliances, is some- 
times the strongest person in the family, stronger than 
his mother and sisters, and is called on for help when a man 
is needed, and sometimes he is the main home commenta- 
tor on public events. 

From the aspect of consciousness this transition to sen- 
ior school age is marked by growth of a critical attitude 
toward adults’ demands, behaviour, and personal qualities 
and the birth of new, for the first time truly theoretical, 
interests. A need arises in the senior pupil to know not 
only the reality around it but also what is known about this 
reality. 

At a first, superficial glance it may seem that there are no 
changes in the place occupied by a schoolchild in the sys- 
tem of human relations at the end of the period of childhood 
and youth, and with its transition to a job. But that is only 
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outwardly. The youth who today is simply a diligent begin- 
ner, proud and satisfied in his consciousness of being a wor- 
ker, tomorrow becomes one of the enthusiasts of advanced 
production. While remaining a worker, he now occupies a new 
place, his life has acquired a new content, and that means 
that he comprehends the whole world in a new way now. 

The change in the place a child occupies in the system 
of social relations is thus the first thing that needs to he noted 
when trying to find an answer to the question of the driving 
forces in the development of its psyche. This place, however, 
does not in itself, of course, determine development; it 
simply characterises the existing stage already achieved. 
What directly determines the development of a child’s 
psyche is its life itself, and the development of the real pro- 
cesses of this life, in other words, the development of the 
child’s activity, both outward and inner. But its develop- 
ment in turn depends on its actual living conditions. 

In studying development of the child psyche, we must 
therefore start by analysing the development of the child’s 
activity, as this activity is built up in the concrete condi- 
tions of its life. Only with such an approach can the role 
both of the external conditions of its life and of the poten- 
tialities it possesses be elucidated. Only with such an ap- 
proach, based on analysis of the content of the child's de- 
veloping activity itself, can the leading role of education 
and upbringing operating precisely on its activity and its 
attitude to reality, and therefore determining its psyche and 
its consciousness, be properly understood. 

Life or activity as a whole is not built up mechanically, 
however, from separate types of activity. Some types of ac- 
tivity are the leading ones at a given stage and are of great- 
er significance for the individual’s subsequent develop- 
ment, and other types are less important. Some play the main 
role in development and others a subsidiary one. We must 
therefore speak of the dependence of the psyche’s develop- 
ment on the leading activity, and not on activity in general. 

We can say, accordingly, that each stage of psychic devel- 
opment is characterised by a definite relation of the child 
to reality that is the leading one at that stage, and by a 
definite, leading type of its activity. 

The criterion of the transition from one stage to an- 
other is precisely the change in the leading type of activity, 
in the child’s leading relation to reality. 
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What is this ‘leading type of activity’? 

Purely quantitative indices are by no means the criterion 
of leading activity. The leading activity is not simply the 
one most often encountered at a given stage of development, 
the activity that a child devotes much of its time to. 

We call Jeading activity that activity of a child that 
is characterised by the following three attributes. 

(1) It is the activity in whose form other, new types of 
activity arise, and within which they are differentiated. 
For example, instruction in the narrowest sense of the term, 
which first develops already in _ preschool childhood, 
arises first in play, i.e. precisely in the leading activity 
of that stage of development. The*child begins to learn by 
playing. 

(2) Leading activity is the activity in which particular 
psychic processes take shape or are reorganised. The child’s 
processes of active imagination, for example, are moulded 
first in play, and the processes of abstract thinking in stu- 
dies. It does not follow from this that the moulding or re- 
structuring of all psychic processes takes place only within 
the leading activity. Certain psychic processes are not di- 
rectly shaped and reorganised in the leading activity itself 
but in other forms of activity genetically linked with it. 
The processes of abstracting and generalising colour, for 
example, are not moulded in preschool childhood first in 
play itself, but in drawing, colour appliqué work, etc., 
i.e. in forms of activity that are only associated with play 
activity in their source. 

(3) Leading’ activity is the activity on which the main 
psychological changes in the child’s personality observed 
at a given period of development depend in the closest way. 
It is precisely in play that the preschool child, for example, 
assimilates people’s social functions and appropriate stan- 
dards of behaviour (‘What is a Red Armyman?’, ‘What 
does the director, the engineer, the worker do in a factory?’), 
and this is a very important moment of the moulding of 
its personality. 

Leading activity is therefore the activity whose develop- 
ment governs the chief changes in the psychic processes and 
psychological features of the child’s personality at a given 
stage of its development. 

The stages of development of the child’s psyche, however, 
not only have a definite content in its leading activity but 
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also a certain sequence in time, i. e. a definite link with chil- 
dren’s age. Neither the content of the stages nor their time 
sequence, however, is given once and for all and immuta- 
ble. 

The point is that both each new generation and each indivi- 
dual belonging to a given generation has certain, already 
given conditions of life which also make the content of its 
activity, whatever it is, possible. Therefore, although we 
note a certain stadial character in the development of the 
child's psyche, the content of the stages, however, is by no 
means independent of the concrete, historical conditions 
in which the development takes place. It is on these condi- 
tions that it primarily depends. The concrete, historical 
conditions make their influence felt both in the concrete 
content of an individual stage of development and in the 
whole course of the psychic development process as a whole. 
The duration and content of the period of development, 
for example, that is a person’s preparation, as it were, 
for his involvement in social and work life, i. e. the period 
of upbringing and training, are historically far from always 
the same. Its duration varies from epoch to epoch, lengthen- 
ing as society's requirements made in that _ period 
grow. 

Hence, although the stages of development are also 
spread over time in a certain way, their age limits, however, 
depend on their content, and that in turn is governed by the 
concrete, historical conditions in which the child’s develop- 
ment is taking place. Thus, it is not the child’s age as such 
that determines the content of a stage of development; the 
age limits of a stage themselves, on the contrary, depend 
on its content and alter pari passu with the change in the 
socio-historical conditions. 

These conditions also determine what activity of a child 
precisely will become the leading one at a given stage in 
the development of its psyche. Mastery of the object re- 
ality immediately surrounding it, and the play in which it 
assimilates a broader round of phenomena and human rela- 
tions, systematic study at school, and further special train- 
ing or work—such is the succession of the leading activi- 
ties and leading relations that we can note in our time and 
in our Soviet conditions. 

What relations precisely link the child’s leading type 
of activity and the real place it occupies in the system of 
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social relations? How are the changes in this place and in 
the child’s leading activity linked together? 

The answer to that, in its most general form, is that the 
child begins to realise in the course of development that 
the place it used to occupy in the world of human relations 
around it does not correspond to its potentialities, and 
strives to alter it. 

An open contradiction arises between the child’s mode of 
life and its potentialities, which have already outstripped 
this way of life. Its activity is reorganised accordingly, and 
it thus passes to a new stage in the development of its 
psychic life. 

By way of example we can take cases of a child’s ‘out- 
growing’ of its preschool childhood. At first, in the junior 
and middle group of kindergarlen, it joins in the group’s 
life eagerly and with interest, and its games and occupations 
are full of sense for it; it eagerly shares its achievements 
with its seniors, shows its drawings, recites verses, and tells 
about the events on an ordinary walk. It is not embarrassed 
in the least that adults listen to it with a smile, with half an 
ear, frequently not paying proper attention to all the things 
that are important to it. For it itself they have sense, and 
that is enough for them to fill its life. 

A certain time passes, however, and the child’s knowledge 
increases, its capacities become greater, and its powers 
grow, and as a result activity in the kindergarten loses its 
former sense for it, and it more and more ‘drops out’ of the 
kindergarten’s affairs. Or rather, it tries to find a new content 
in them; groups of children form who begin to live their 
own, special, hidden, no longer ‘preschool’ life, the street, 
the courtyard, the society of older children become more 
and more attractive. The child’s self-assertion more and more 
often takes on forms lhat infringe discipline. This is what 
is known as the seven-year-old crisis. 

If a child remains out of school for another whole year 
and is treated at home as before asa little one, and is not 
drawn properly into the family’s workaday life, this crisis can 
become extremely acute. The child lacking social obligations 
finds them for itself, perhaps in quite abnormal forms. 

These crises—the three-year-old crisis, the seven-year- 
old crisis, the adolescent crisis, the youth crisis—are always 
associated with a change of stage. They indicate in clear, 
obvious form, that these changes, these transitions from one 
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stage to another have an inner necessity of their own. But 
are these crises inevitable in a child’s development? 

The existence of development of crises has long been known 
and their ‘classic’ interpretation is that they are caused 
by the child’s maturing inner characteristics and the con- 
tradictions that arise on that soil between it and the environ- 
ment. From the standpoint of that interpretation the crises 
are, of course, inevitable because these contradictions are 
inevitable in any conditions. There is nothing more false, 
however, in the theory of the development of a child’s 
psyche than this idea. 

In fact crises are not at all inevitable accompaniments 
of psychic development. It is not the crises that are inevita- 
ble but the turning points or breaks, the qualitative shifts 
in development. The crisis, on the contrary, is evidence 
that a turning point or shift has not been made in time. 
There need be no crises at all if the child’s psychic develop- 
ment does not take shape spontaneously but is a rationally 
controlled process, controlled upbringing. 

In ordinary cases the change of leading type of activity 
and the child’s transition from one stage of development 
to another correspond to an inner need that is arising and 
occur in connection with the child’s being faced by educa- 
tion with new tasks corresponding to its changing potentia- 
lities and new awareness. 
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How does the change of leading activity take place on 
this basis? 

To answer that we must first, as a preliminary, diffe- 
rentiate between two concepts: namely, activity and ac- 
tion. 

We do not call every process activity. By this term we 
mean only those processes which, by realising man’s re- 
lations with the world, meet a special need corresponding 
to it. We do not properly call such a process as, for example, 
remembering, activity, because it does not, as a rule, in 
itself, realise any independent relation with the world 
and does not meet any special need. 

By activity we mean processes that are psychologically 
characterised by what the process as a whole is directed to 


(its object) always coinciding with the objective that stim- 
ulates the subject lo this activily, i.e. the motive. 

Let us explain this by an example. Let us assume that 
a sludent, preparing for an examination, reads a book on 
history. Is that psychologically a process that we have 
agreed to call aclivity proper? We cannot say immediately, 
because the psychological character of the process requires 
us Lo say what it represents for the subject himself. And 
to do that we already need a psychological analysis of the 
process itself, 

Let us assume that our student’s comrade came to him and 
told him that the book he was reading was not necessary at 
all for the examination. The following might then happen: 
the student would either immediately lay the book aside or 
continue to read it, or perhaps he would give up reading it 
reluctantly, with regret. In the last two cases it is obvious 
that what had directed the reading process, i.e. the content 
of the book, had in itself stimulated the reading, had been 
the motive. In other words some special need of the stu- 
dent’s had found satisfaction in mastering its content—a 
need to know, to understand, to comprehend that which the 
book was about. 

The first case is another matter. If our student, on learn- 
ing that the content of the book was not in the syllabus 
of the test, readily stops reading it, it is clear that the mo- 
tive inducing him to read it was not the content of the book 
per se but only the need to pass the examination. What 
his reading was directed to did not coincide with what 
induced him to read. In this case, consequently, the reading 
was not properly activity. The activity here was preparing 
for the examination and not the reading of the book per se. 

Another important psychological feature of activity is 
that a special class of psychic experiences—cmotions and 
feelings—is specifically linked with it. These experiences 
do not depend on separate, particular processes but are 
always governed by the object, course, and outcome of the 
activity they form part of. The feeling with which I walk 
along the street, for example, is not determined by my 
walking, and not even by the external conditions I have 
been forced to go out in, or whether I shall encounter some 
obstacle in my way, but depends on what vital relation is 
involved in my action. In one case, therefore, I may walk 
happily in cold rain, and in another grow inwardly numb 
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in good weather; in one case a hold-up en route puts me 
in despair, in the other even an unforeseen obstacle forcing 
me to return home can make me inwardly happy. 

We distinguish the process we call action from activity. 
An act or action is a process whose motive does not coincide 
with its object (i.e. with what it is directed to), but lies 
in the activity of which it forms part. In the case of reading 
cited above, when it is continued only until the student 
realises it is not necessary for passing the examination, 
the reading is precisely an action. For what it is directed 
to per se (mastery of the book’s content) is not its motive, 
is not what induced the student to read it, but rather the 
need to pass the examination. 

Because the object of an action does not itself prompt 
to act, it is necessary for action to arise and to be accom- 
plishable, for its object to appear to the subject in its re- 
lation to the motive of the activity of which it forms part. 
This relation is also reflected by the subject, moreover, 
in a quite definite form, namely in the form of awareness 
of the object of the action as a goal. The object of an action 
is therefore nothing other than its recognised direct goal. 
(In our example the aim of reading the book is to master 
its content, and that direct goal has a certain relationship 
to the motive of the activity, i.e. to passing the exami- 
nation.) 

There is a particular relation between activity and action. 
The motive of activity, by being shifted, may pass to the 
object (goal) of the action, with the result that the action 
is transformed into an activity. This is an exceptionally 
important point. This is the way new activilies and new rela- 
tions with reality arise. This process is precisely the concrete, 
psychological basis on which changes in the leading activity 
occur and consequently the transitions from one stage of 
development to another. 

What does the psychological ‘mechanism’ of this process 
consist in? 

To explain that let us first pose the general question of 
the genesis of new motives, and only then that of the tran- 
sition to motives creating a new leading activity. Let us 
turn to the analysis of a concrete example. 

Assume that a pupil in the first class cannot be made to 
do its lessons. It tries to put off preparing them in every 
way, and is distracted by extraneous things almost as soon 
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as it has begun. Does it understand, does it know, that 
it has to prepare the lesson, that otherwise it will get a 
bad mark, that that will vex its parents, and finally that 
it is its obligation in general, its duty, to study, and that 
unless it does so it will never become a really useful person 
for its country, etc., etc.? A well developed child knows 
all that, of course; nevertheless it is not enough to make it 
do its lessons. 

Suppose now that the child is told: ‘You won't go out 
to play until you’ve done your lessons.’ Let us assume 
that that does the trick and that the child does the home- 
work it was set. 

In this case we observe the following state of affairs: 
the child wants to get a good mark and wants to do its duty. 
These motives indisputably exist in its consciousness, but 
are not psychologically effective; another motive, however, 
is really effective, namely to get permission to go out 
and play. 

Let us call the first type of motive ‘only understandable 
motives’ and the second kind ‘really effective motives’.} 
Bearing this distinction in mind, we can now advance the 
following proposition: ‘only understandable motives’ be- 
come effective ones in certain conditions, and that is how 
new motives arise and consequently new types of activity. 

The child begins to do its homework under the influence 
of a motive that we have created specially for it, but a week 
or two pass and we see that it itself already sits down to its 
homework of its own volition. Once, while copying some- 
thing out, it suddenly stops and leaves the table, crying. 
‘Why have you stopped working?’ it is asked. ‘What’s 
the good,’ it explains, ‘I’ll just get a pass or a bad mark; 
I’ve written very untidily.’ 

This case reveals a new effective motive for its homework. 
It is doing its lessons now because it wants to get a good 
mark. And it is in just that that the true sense of the copying 
out consists for it, or the solving of a problem, or the per- 
formance of other study acts. 

The really effective motive inducing the child to do its 
homework now is a motive that was previously ‘only under- 
standable’ for it. 


1 A similar distinction was made by Myasischev (1936). In adopt- 
ing it, however, we introduce a rather different nuance and therefore 
also employ different terms. 
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How does this transformation of motive come about? 
The question can be simply answered. It is a matter of an 
action’s result being more significant, in certain conditions, 
than the motive that actually induces it. The child begins 
doing its homework conscientiously because it wants to go 
out quickly and play. In the end this leads to much more; 
not simply that it will get the chance to go and play but 
also that it will get a good mark. A new ‘objectivation’ of 
its needs comes about, which means that they are understood 
ata higher level.? 

The transition to a new leading activity differs from 
the process described simply in the really etfective motives 
becoming, in the case of a change of leading activity, those 
‘understandable motives’ that exist in the sphere of rela- 
tions characterising the place the child can occupy only 
in the next, higher stage of development, rather than in the 
sphere of relations in which it still actually is. The prepa- 
ration of these transitions therefore takes a long time, be- 
cause it is necessary for the child to become quite fully 
aware of a sphere of relations that are new for it. 

In cases when the development of a new motive does not 
correspond to the real possibilities of the child’s activity, 
this activity may not arise as a leading one, and initially, 
i.e. at this stage, will develop along a secondary line, as 
it were. 

Let us assume, for example, that a preschool child masters 
dramatising in the course of play and then takes part in 
a children’s féte to which its parents and other adults are 
invited. Let us also assume that the result of its creation 
has a certain success. If the child understands this success 
as related to the result of its actions, it begins to aspire to 
objective productiveness of its activity. Its creation, pre- 
viously governed by play motives, now begins to develop 
as a special activity already distinguished from play. But 
the child may still not become an artiste, however. The 
shaping of this new activity, productive in character, there- 
fore has no significance in its life, the lights of the féte are 


2 Does the art of upbringing, and.education not consist in general 
in creating a proper combination of ‘understandable’ and ‘really effec- 
tive’ motives, and at the same time in knowing how, in good time, 
to attach greater significance to the successful result of activity so as 
to ensure a transition to a higher type of the real motives governing 
the individual’s life? 
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extinguished and the child’s success in dramatising no long- 
er evokes the old altitude of those around; so no shifts 
take place in its activity, and a new leading activity does 
not arise on this basis. 

It is quite different when study is converted in like man- 
ner into independent actlivily. This activity, which has 
a new type of motivation and corresponds to the child’s 
real potentialities, is now stabilised. It determines the 
child’s life relations in a stable way and, developing at an 
intensified rate under the influence of the school, outstrips 
the development of the child’s other types of activity. 
The child’s new acquisitions and its new psychological pro- 
cesses therefore arise for the first time in precisely this 
activity, which means that it begins to play the role of a 
leading activity. 


3 


A change in leading activity provides the basis for further 
changes characterising the development of the child’s psyche. 

What are these changes? 

First of all, let us touch on the changes in the psycholo- 
gical character of actions. 

For an action to arise it is necessary for its object (direct 
aim) to be cognised in its relation with the motive of the 
activity of which it forms part. That is an extremely im- 
portant point. It follows from it thal the aim of one and 
the same act can be cognised differently, depending on 
what motive precisely it arises in connection with. The 
sense of the action thus also changes for the subject. 

Let us clarify that with an example. 

Assume that a child is occupied in doing its homework 
and is solving a problem set it. It is conscious of the aim 
of this action, of course, which is, for it, to find the required 
answer and to write it down. And its action is directed pre- 
cisely to that. But how is the aim recognised, i.e. what 
sense does this action have for the child? To answer that 
we must know what activity of the child’s the action forms 
part of or, what is the same thing, what the action’s motive 
is. It may be that the motive here is to learn arithmetic; 
it may be not to make the teacher angry; and finally, per- 
haps, it is to get a chance to go play with comrades. Objec- 
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tively the aim in all these cases remains the same, to solve 
the given problem. But its sense for the child will be different 
each time, so that its actions themselves will, of course, 
be psychologically different. 

Depending on what activity the action forms part of, 
it will have one psychological character or another. That is 
a basic law of the development process of actions. 

Let us take the following example. A preschoo! child ans- 
wers a question put to it, and a first-year schoolchild answers 
the same question put to it by its teacher. With an answer 
of the same content, how different, however, their speech 
may be! Where is the child’s old naturalness of speech? 
The classroom answer is an act that is not motivated by 
the teacher’s needing to be told about something, or bv 
sharing something with her. It includes a new relation and 
realises another activity, that of learning. 

The teacher asks: ‘How many windows are there here, in 
the classroom?’ And she herself looks at the windows. Al] 
the same it is necessary to say: ‘There are three windows.’ 
One must say that a forest is depicted in a picture, though 
both the teacher and the whole class can see that it is a 
forest. ‘For the teacher does not ask questions just to make 
conversation’—that is how a first-year pupil explained the 
psychological situation arising in a lesson. And that is 
just it; it is ‘not for talk’. And therefore the child’s speech 
in a lesson is structured differently psychologically than 
its speech in play and in its verbal contacts with school- 
fellows, parents, etc. 

The child’s awareness, i.e. its interpretation, of the phe- 
nomena of reality equally occurs in connection with its 
activity. At each stage of its development it is limited by 
the round of its activity, which depends in turn on the Jead- 
ing relation and the leading activity, which is precisely 
why it also characterises this stage as a whole. 

That statement calls for a certain clarification. It is a 
matter here precisely of awareness, i.e. of what personal sense 
a phenomenon has for the child, and not of its knowledge 
of the phenomenon. To explain that JT shall employ an exam- 
ple I have already used elsewhere. One may know some 
historical event quite well, and very well understand the 
significance of some historical date, but this date may at 
the same time have a different sense for a person—-one for 
a youth who has not yet quit the school form, another for 
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the same youth who is fighting on the battlefield, ready, 
if necessary, to lay down his life for it. Has his knowledge 
of this event, of this historical’ date, changed or been in- 
creased? Not at al]. It may even bea little less distinct, some- 
thing perhaps even forgotten. But for some reason he has 
remembered this event, it has come to mind, and it turns 
out that another light has been thrown on it in his mind, 
and its content has been more fully disclosed as it were. 
It has become different, but not from the aspect of knowl- 
edge of it but from the angle of its sense for the individual; 
it has acquired a new sense. A truly meaningful and not 
formal description of a child’s psychological development 
therefore cannot be abstracted from the development of 
its actual attitude to the world and from the content of its 
relations; the description must start precisely with an ana- 
lysis of these relations and attitudes, because it is impossible 
otherwise to understand the features of the child’s con- 
sciousness. 

The justice of that will be readily seen, for example, 
if we try to give a psychological description of seven-year- 
old children going to school for the first time. What strikes 
the psychologist’s eye here? An unusually marked difference 
between the children if he regards the processes of their 
upbringing and thinking abstractly, especially their speech. 
But the psychological image of a seven-year-old—the truly 
general one that characterises a child of seven—is not just 
created by these processes taken separately, but also by 
the psychological features of their activity in school, the 
attitude to the teacher, lessons, and classmates, typical 
of them, and hence also already only what characterises 
the separate partial processes of psychic life, i.e. how the 
children perceive the study material, how they understand 
explanations, how they structure their speech when an- 
swering the teacher, and so on. 

Thus any conscious act is moulded within an established 
round of relations, within some activity or other that also 
determines its psychological peculiarity. 

Let us turn to the next group of changes observed during 
a child’s development, namely changes in the field of ope- 
rations. 

By operations we mean the mode of performing an act. 
An operation is the necessary content of any action but it 
is not identical with the latter. One and the same action 
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may be performed by different operations, and conversely, 
one and the same operation may sometimes realise different 
actions. That is because an operation depends on the con- 
ditions in which the action’s goal is given, while an action 
is determined by the goal. If we take a quite simple example, 
we can clarify this in the following way: let us assume that 
I have conceived the aim of memorising verses; my action 
will then consist in my active memorising of them. But how 
shall I do this, however? In one case, for example if I am 
sitting at home at the time, I will prefer, perhaps, to write 
them down; in other conditions I will resort to repeating 
them to myself. In both cases the action will be memorising, 
but the means of doing it, i.e. the operations of memorising, 
will be different. 

More precisely, the operation is determined by the task, 
i.e. the goal, given in conditions requiring a certain mode 
of action. 

Let us consider only one type of operation, viz., con- 
scious operations. 

For conscious operations to develop it is typical (as 
experimental studies have shown) that they are formed 
first as actions, and cannot otherwise arise. Conscious opera- 
tions are formed at first as goal-directed processes that only 
later may acquire the form, in some cases, of an automatic 
habit. 

How then is an action converted into an operation, and 
consequently into a skill and habit? To convert a child’s 
action into an operation, the child has to be presented with 
a new aim with which its given action will become the 
means of performing another action. In other words, what 
was the goal of the given action must be converted into a 
condition of the action required by the new aim. 

Let us take an example. When a tiro hits the target 
during practice on a rifle range, he performs a definite act. 
What are its features? First of all, in the activity it forms 
part of, in what its motive is, and consequently in what 
sense it has for him. But it is also characterised by something 
else, by the means and techniques by which it is performed. 
Aimed shooting calls for a host of processes, each of which 
meets certain conditions of the action. It is necessary to 
put the body into a certain position, to hold the rifle’s 
foresight strictly upright, to take aim properly, to press 
the butt into the shoulder, to hold the breath, and to squeeze 
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the trigger quickly to the initial reiease point, and gradually 
to increase the finger’s pressure on it. 

In the trained marksman none of these processes is an in- 
dependent action. The goals corresponding to them are not 
differentiated each time in his consciousness. In his cons- 
ciousness there is only one goal, to hit the target. This also 
means that he has fully mastered the knack of shooting and 
the motor operations required for it. 

It is quite different with one who is only just learning 
to shoot. He must first learn to hold the rifle properly, and 
to make that his goal; his action consists in that. Then his 
next action is to take aim, and so on. 

By tracing the process of learning to shoot as a whole, 
we can very readily see the basic laws of the connection 
between operations and action. 

First of all, it proves that it is actually impossible to 
teach any separate technique, i.e. any shooting operation, 
without first making it a special purposeful process for the 
tiro, namely an action. Later, it becomes clear, as well, 
how to convert this action into an operation. After the tiro 
has learned, for example, to squeeze the trigger smoothly, 
he is given a new task, to fire at the target. Now the aim in 
his consciousness is not ‘to squeeze the trigger smoothly’ 
but another one, to ‘hit the target’. Smoothness in pressing 
the trigger is now only one of the conditions of the action 
required by this goal. 

It is essential, moreover, to note that the previous, nec- 
essarily conscious moments of holding the rifle properly, 
pressing the trigger, etc. have now stopped being done 
consciously. But that does not mean at all that the marks- 
man does not also perceive them. It is, of course, not at all 
so. He not only continues to perceive all these moments 
(e.g. the relation of the sights, the pressure of the rifle butt 
against his shoulder, etc.) but his movements continue to 
be controlled by their perception. At any moment he mav 
also become conscious of them, so that an impression is 
also created that they are psychically reflected in exactly 
the same way as the goal of the action. 

This link between action and operations, demonstrated 
by the example of motor movements, also holds for mental 
operations and their reinforcement in the form of mental habits. 
Addition, for example, can be both an action and an operation. 
To begin with, a child masters it as a definite operation, 
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the means for which (i.e. the operation) is counting by ones. 
But later it is given problems whose conditions require 
numbers to be added (‘to find out so and so it is necessary 
to add such and such numbers’). The child’s mental action 
must then become the solution of a problem and not just 
addition; the addition becomes an operation and must there- 
fore acquire the form of an adequately developed and auto- 
matic habit. 

So far, in speaking of the development of opcrations, 
we have mainly stressed one aspect, viz., their formation 
in the course of an action and their dependence on an action. 
But, as will already have been seen from the examples given, 
there is also another link between the development of opera- 
tions and of actions; when the level of development of 
operations is high enough it becomes possible to pass to the 
performance of more complicated actions, and these more 
complicated actions in turn may provide the basis for new 
operations preparing the possibility for new actions, and 
so on.? 

The last group of changes during the psyche’s develop- 
ment on which we shall touch is those in psychophysiologi- 
cal functions. 

By this term we mean physiological functions that realise 
the higher form of the organism’s life, i.e. its life mediated 
by psychic reflection of reality. The group includes sensory 
functions, the mnemonic function, tonic function, and so on. 

No psvchic activity can be performed without involvement 
of these functions, but it does not consist solely in them 
and cannot be derived from them. 

All these functions constitute the basis, as well, of the 
corresponding subjective phenomena of consciousness, viz., 
sensations, emotional experiences, sensory phenomena, and 
memory, which form the subjective ‘matter of consciousness’, 
as it were, the sensual richness, the polychromism and 
plasticity of the picture of the world in man’s consciousness. 

If we mentally exclude the function of colour perception, 
the image of reality in our consciousness will acquire the 
paleness of a black-and-white photograph. If we block our 
hearing our picture of the world will be as poor as a silent 


3 We ignore the question here of the inner link between mental 
operations and the categories of consciousness (i. e. meanings and con- 
cepts) corresponding to them. The complexity of this problem calls 
for special consideration. 
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film is compared with a sound one. On the other hand, 
however, a blind person can become a scientist and create a 
new, more perfect theory of the nature of Jight, although 
he can experience light sensually just as little as an ordinary 
person can sense the velocity of light. This signifies that, 
although sense phenomena and concepts, meanings are inter- 
related, psychologically they are different categories of 
consciousness. 

What does the development of functions consist in, in 
their connection with the processes of reality? As research 
has indicated, any function develops and is restructured 
within the process that it realises. Sensations, for example, 
develop in connection with the development of processes of 
goal-directed perception. That is why they can be actively 
cultivated in a child, and their cultivation cannot, more- 
over, by virtue of that, consist in simple, mechanical training 
of them, in formal exercises. 

We now have a considerable number of experimental 
findings at our disposal, obtained by various workers, that 
undoubtedly demonstrate the dependence of the development 
of functions on the concrete process in which they are in- 
volved.4 Our own research has made it possible to make that 
more precise and to establish that shifts in the development 
of functions occur only when the function has a definite 
place in activity, namely if it is so included in an operation 
that a certain level of its development becomes necessary 
for performance of the corresponding action. In that case 
the limits of possibility of shifts, in particular in the field 
of sensory functions, i.e. sensitivity, proves to be extremely 
wide, so that the ‘normal’ values of thresholds established 
by classical psychophysics may be considerably surpassed. 
When visual estimation is being investigated, for example, 
a shift toward a lowering of established average thresholds 
of more than two-thirds was obtained in these conditions; 
in investigations of variations in the threshold of estimating 
weight, the shift was more than half, and so on. And our 
findings are by no means the limit. 

When we pass from these laboratory facts, obtained with 
adults, to examination of the facts of children’s develop- 
ment, the forming of what is called phonematic hearing in 


—_——— 


4 See: B. M. Teplov. Capacities and Talent. In: Uchonye szapiski 
instituta psikhologii, 1941, Vol. 2. 
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a child can serve as an adequate illustration of what has 
been said. During its development a child as we know 
acquires a capacity to differentiate phonemes extremely 
finely, i.e. the meaningful sounds of the language, but just 
because their differentiation is a necessary condition for 
distinguishing between words that are similar in sound but 
different in meaning. The distinguishing of sounds whose 
differences are not a real means for the child to distinguish 
between words by meaning remains much less perfect. Later, 
consequently, when it begins to study a foreign language, 
it does not at first hear the difference at all between 
similar phonemes that are new to it, like the difference, 
for example, between the French vowel sound in mais and 
mes. It is remarkable, moreover, that it is not enough, in 
order to become sensitive to this difference, to listen to 
spoken French often, without trying, however, to master 
it. That is why it is possible to spend many years among 
people speaking another language and to remain deaf all 
the same to the nuances of its phonetics. 

There is also a reverse connection between the develop- 
ment of functions and that of activity; the development 
of functions in turn makes it possible to perform the corres- 
ponding activity better. A fine distinction between shades 
of colour, for instance, is often the result of undertaking 
such an activity as embroidery, but it in turn facilitates an 
even finer choice of colour for embroidery, i.e. makes it 
possible to perform this activity better. 

The development of a child’s psychophysiological func- 
tions is thus also naturally connected with the general 
course of its activity’s development. 


4 


To conclude our essay we shall touch on the general dyna- 
mics of the development of a child’s psychic life and once 
again summarise certain basic propositions that we have 
put forward. 

Let us first picture the changes as a whole that characte- 
rise a child’s psychic development within the limits of a 
stage. 

The first and most general point that can be advanced 
here is that the changes observed in the processes of a child’s 
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psvchic life within the limits of each stage do not occur 
independently of one another but are internally linked with 
each other. In other words, they are not independent lines 
of development of separate processes (perception, memory, 
thinking, etc.). Although these lines of development can 
also be separated, it is impossible, when analysing them, 
to find the relations directly that foster their development. 
The development of memory, for example, of course forms 
a connected series of changes, but their necessity is not 
determined by the relations arising within the development 
of memory ilself, but by relations that depend on the place 
memory occupies in the child’s activity at a given stage 
of its development. 

At the stage of preschool childhood, for instance, one 
change in memory is that volitional remembering and recall 
are formed in a child. The preceding development of memory 
is a necessary precondition for this change to be possible, 
but it is nol determined by it; rather it is determined by 
special goals—to remember, to recall—being differentiated 
in the child’s consciousness. In that connection the place of 
inemory processes in the child’s psychic life is altered. 
Before memory emerged only as a function serving some one 
process; now remembering becomes a special, purposeful 
process, an inner action, occupying a new place in the struc- 
ture of the child’s activity. 

We observed this conversion of remembering and recall 
into a special action in our special experiments with pre- 
school children. 

During a group game, the child performing the ‘liaison’ 
role had to transmit a message (to ‘H.Q.’ consisting always of 
the same initial sentence and several suitably sclected names 
of different objects (each time different, of course). 

The smallest children who took on the liaison role did 
not understand its inner content. Their role appeared to 
(hem solely in its external, procedural aspect, viz., to run 
to ‘H.Q.’, to salute, etc. The inner procedural aspect, how- 
ever, i.e. the ensuring of contact, transmission of the 
message, etc. did not seem to exist for them. More often than 
not they therefore ran off every lime lo carry out the mission 
without even hearing it out. 

Other children also accepted the inner procedural content 
of the role. They were also anxious really to pass on the 
message, but at first did not single out the aim of memorising 
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its content. Their behaviour therefore also presented a pecu- 
liar picture; they listened to the assignment but clearly 
did nothing in order to remember it. In passing the message 
on they did not make any active attempt to recall what 
they had forgotten. And when asked what else there was 
to pass on, they usually answered: ‘Nothing. That’s all.’ 

The older children behaved differently. They not only 
listened to the message but also tried to memorise it. 
This was sometimes expressed in their moving their lips 
while listening to the message, or in repeating it to them- 
selves on the way to ‘H.Q.’ If an attempt was made to speak 
to them while they were running with the message, they 
shook their heads and hurried on their way. In transmitting 
the message these children did not simply ‘blurt’ it out, 
but tried to recall what they had forgotten: ‘Now I'll tell 
you more ... now ...’. They were evidently doing something 
internally, were trying to find what was necessary somehow 
in their memory. Their inner activity was also directed to 
a definite aim in this case, viz., to remember the content 
of the message. 

Such were the initial facts. The experiment proper con- 
sisted in trying to single out a special goal in their con- 
sciousness, viz., to remember, by putting special demands 
on subjects who were unable to remember actively, and 
by giving them supplementary instructions and so stimu- 
lating them to volitional remembering. 

It proved necessary, for the aim of remembering to arise 
subjectively before a child, for the activity that included 
the corresponding objective task to acquire a motive that 
could communicate a sense of remembering to the child. 
In the experiments described this was achieved by passing 
from a motive that consisted in mastering the external 
aspect of a role, to one of mastering its inner content. A 
simple request to the child to ‘try and remember’ did not 
change anything in this aspect of its behaviour. 

In this case we observed the genesis of remembering as an 
action during the development of play activity, but it 
could, of course, have taken shape in some other activily 
of the child’s. 

The last point that we would note in connection with the 
findings of our research relates to the conversion of remem- 
bering, as a volitional, conscious act into a conscious opera- 
tion. 
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We found that the process of transforming a mental act 
difficult for a child, i.e. remembering, into an operation 
did not begin immediately by any means and that it was 
sometimes only completed with the transition to school 
education. 

How is that to be explained? 

An action, on being converted into an operation, is re- 
duced as it were in the rank it occupies in the general struc- 
ture of activity, but that does not mean that it is simpli- 
fied. In becoming an operation it falls out of the round 
of conscient processes, but retains the general features of a 
conscious process, and at any moment, for example with 
a difficulty, may again become conscious. That is also the 
explanation of why, when we are dealing with the develop- 
ment of processes that are new in form (and such is voli- 
tional remembering in preschool childhood), a quite long 
transition is observed characterised by the process’s exist- 
ing as an action but not as an operation. Therefore, when 
a child is given a special goal—to remember—the memo- 
rising and correspondingly the recall have the character 
of a volitional, controlled process for it. When this goal 
is not singled out, but is overshadowed by another one being 
posed at the same time, memory will again acquire fea- 
tures of involuntariness. 

In this respect observations of the memory of seven-year- 
old schoolchildren are very much to the point; at the be- 
ginning of their school life they often ‘forget’ what they 
have been set, i.e. are unable voluntarily to remember 
it at the required moment. The specific tendency of child- 
ren in their first days in the classroom Jeads to the spe- 
cial objective, viz., to remember the lesson, easily slipping 
from their memory, while volitional remembering in the 
form of an operation, i.e. ‘secondary’ volitional memory 
(by analogy with the commonly used term ‘secondary, 
volitional attention’), still does not exist in many children 
of this age. As a result it happens that a child is wholly 
concentrated, on the one hand, on the school’s demands 
(who does not know how solemnly the new pupil relates 
to the teacher’s instructions, and to what an extent these 
are unquestionable for it), and on the other hand cannot 
remember what it has been set to do. 

Everything we have said gives grounds for characte- 
rising the general picture of the development of the sepa- 
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rate processes in a child’s psychic life within a stage as 
follows. The development of the leading activity that char- 
acterises a given stage, and the development of other forms 
of the child’s activity connected with it, determine the 
singling out of new goals in its consciousness and the form- 
ing of new actions answering to them. Because the sub- 
sequent development of these actions is limited by the 
operations already mastered by the child, and by the al- 
ready existing level of development of its psychophysiolo- 
gical functions, a certain discrepancy arises between the 
two that is resolved by a ‘tightening up’ of the operations 
and functions to the level demanded by the development 
of new actions. Play of the preschool type, the role game, 
is thus originally limited almost exclusively to outward 
actions performed by motor operations prepared by play, 
i.e. by manipulation in pre-preschool childhood. But the 
new, preschool type of play and the content of the new ac- 
tions that are developed in it demand quite different means 
of realising it. They are also, in fact, formed extremely 
quickly (‘on the hop’, as is often said); in particular, inner 
mental operations are quickly formed in the child at this 
time. 

The course of changes within stages as a whole thus 
takes two counter directions, figuratively speaking. Their 
main, decisive direction is from initial changes in the round 
of the child’s life relations and the round of its activity to 
the development of actions, operations, and functions. The 
other direction is that from a secondarily arising reconstruc- 
tion of functions and operations to the development of a 
givenround of the child’s activity. Within a stage the course 
of the changes leading in this direction is limited by the 
demands of the circle of activity that characterises the given 
stage. Crossing of the boundary already signifies the tran- 
sition to another, higher stage of psychic development. 

Interstadial transitions are characterised by opposing 
features. The relations into which the child enters with 
the world around it are, by their nature, social relations, 
for it is precisely society that constitutes the actual, pri- 
mary condition of its life, determining both its content 
and its motivation. Every one of a child’s activities there- 
fore does not simply express its relation with objective 
reality; existing social relations are also expressed objec- 
tively in each of its activities. 
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A child is finally transformed, in developing, into a 
member of society bearing all the obligations that society 
puts upon it. The successive stages of its development are 
also nothing else than the separate stages of this trans- 
formation. 

The child does not only actually change its place in 
the system of social relations, however; it also becomes 
conscious of these relations and interprets them. The devel- 
opment of its consciousness finds expression in a change in 
the motivation of ils activity; old motives lose their stim- 
ulating force and new ones are born leading to a reinter- 
pretation of its former actions. The activity that used to 
play the leading role begins to be shed and pushed into 
the background. A new leading activity arises, and with 
it a new stage of development also begins. These transi- 
tions, in contrast to intrastadial changes, go further, viz., 
from changes in actions, operations, and functions to chan- 
ges in activity as a whole. 

Whatever particular process of a child’s psychic life 
we take, analysis of the motive forces of its development 
thus inevilably leads us to the main forms of its activity, 
to the motives encouraging them, and consequently to whal 
sense the child is discovering in the objects and phenomena 
of the world around it. From that aspect the content of a 
child’s psychic development also consists precisely in the 
place of particular psychic processes in its activity being 
altered; and the features of it that these particular pro- 
cesses acquire at the different stages of development de- 
pend on that. In conctusion we must stress the following 
point: we have been able to survey psychic development 
in this essay only from the procedural aspect, so to speak, 
of the psyche, almost entirely omitting the most important 
question of the inner interconnections of the changes in 
activity with the development of the picture or image of 
the world in the child’s consciousness, and with the change 
in the structure of its consciousness. Interpretation of that 
issue requires a preliminary exposition of the psychologi- 
cal problem of the unily of developnicnt of sensory contents, 
consciousness, and those categories of consciousness that 
are at variance with one another, which we render by the 
terms ‘meaning’ and ‘sense’. We do nol have the space 
here to go into this matter. 
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THE PRINCIPLES 

OF THE CHILD’S 

PS YCHOLOGICAL 
DEVELOPMENT 

AND THE PROBLEM 
OF MENTAN DEFICIENCY 


Thousands and thousands of children in various countries 
display a delay in their intellectual development, although 
they are essentially the same as their coevals in all other 
respects. These are children who manifest an inability to 
study with sufficient success and at adequate tempos in 
conditions that are considered normal. When these chil- 
dren are put into conditions suitable for them, and when 
special methods of teaching are used with them, they suc- 
ceed in making considerable progress, as experience has 
shown, and sometimes even completely overcome their 
backwardness. 

These last cases deserve our special attention. Each one 
of them gives us to think about those who remain in the 
category of deficient mental development, and of those 
who are ‘beyond the threshold’. 

Were these children actually doomed? Or was their fate 
determined by the effect of conditions and chance factors, 
i.e. of conditions that could have been altered, of chance 
factors that could have been removed from their path of 
development? 

Yet another question arises here. What is the value of 
the intervention of psychologists and doctors, of their diag- 
noses, forecasts, and selection methods, in the problem of 
mental deficiency, and what end result have they pro- 
duced? Do they lead to a reduction in the number of chil- 
dren remaining intellectually undeveloped? Or do they 
sometimes yield an opposite result? 

This question may seem exaggeratedly alarmist and in 
no way justified. There are grounds, however, for posing 
it. I have in mind facts which indicate that the broad use 
made of psychological tests in many countries to select 
children according to the intellectual giftedness blocks 
the chance of receiving a sound education not only for 
those who really cannot study quite successfully because 
of organic defects, but sometimes also for those who, al- 
though they were not able to overcome their first difficul- 
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ties, can do so. It would be incorrect, however, to reduce 
everything simply to the technical imperfection of me- 
thods of diagnosis and selection. The cause giving rise to 
the facts to which we refer lies much deeper. It consists 
in an unsatisfactory interpretation of the very nature of 
‘subnormality’, which in turn depends on theoretical views 
of the course of the child’s mental development. 

It is a matter of an understanding of mental deficiency 
that stems from the view of children’s psychic development 
as a process determined by the action of factors of a dual 
nature, viz., on the one hand, endogenous, biological fac- 
tors, above all heredity, and on the other hand of exoge- 
nous, environmental factors. 

This view of development is very common and appears 
to be a simple statement of obvious facts. Discussions are 
therefore usually concerned with what is the significance 
of endogenous factors and what of exogenous ones, what 
is the role of a child’s biological peculiarities in mental 
development, and what is the role of the social milieu. 
Some writers ascribe decisive importance to biological fac- 
tors, others to social ones, and still others take the view 
of a convergence or coincidence of the two. The different 
conceptions advanced within the context of this general 
idea are quite well known, and I shall not go into them here. 

Although these conceptions also differ from one another 
theoretically, they answer the question of the basis of men- 
tal deficiency in fundamentally the same way. This happens 
because, when the criterion of mental deficiency mentioned 
above is used, namely of the lag in development displayed 
by a child compared with the average level achieved by 
children of the same age in similar external conditions, 
and when, at the same time, one starts from the ‘factor’ 
theory of development, reference to the role of environ- 
mental factors is made impossible. When, moreover, one is 
unable, as often happens, to find some distinct pathologi- 
cal peculiarities in a child with retarded intellectual devel- 
opment, an assumption is made about the influence of an 
inner factor like general giftedness. From that arises the 
practice of using tests measuring the so-called intelligence 
quotient (I. Q.). 

Even at best the results of the measurements obtained 
by means of these tests only yield a very superficial ori- 
entation as to the level of development. They disclose noth- 
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ing, naturally, about the nature of mental deficiency, 
and can explain nothing about it. They simply create an 
illusion of explaining why a given child is backward in 
its intellectual development. They therefore cannot pro- 
vide any grounds for conclusions as to what methods to use 
in relation to some child or another, or group of children, 
in order to overcome their intellectual deficiency. On the 
contrary, rather, by claiming to study some allegedly stab- 
ly operating factor, and that their indices are of decisive 
prognostic significance, they foster an idea of the fatality 
of mental deficiency and so retard the development of ac- 
tive, scientifically substantiated and differentiated methods 
of pedagogical work with backward children. 

The fact that a child’s fate is sometimes decided in ac- 
cordance with its I. Q. should cause especially great dis- 
quiet. And that it is done in spite of the fact that the va- 
riability of the I. Q. has been demonstrated not only in 
practice but also by special studies made, in particular, 
on twins. 

Jt seems to us that what we have said calls for revision 
of many traditional views and above all for a different con- 
ception of the process of a child’s mental development it- 
self. 

The point is to formulate certain principles of develop- 
ment which, in my view, make it possible to eliminate 
several of the difficulties that arise for those who devote 
themselves to work with mentally deficient children. 

I shall limit myself to consideration of the three most 
important of these principles. 


1. The Child’s 
Mental Development 
as a Process 

of Assimilating 
Human Experience 


A child’s mental development differs qualitatively from 
the ontogenetic development of the behaviour of animals. 
This difference is determined primarily by the fact that 
the main thing in a child’s development is the process, 
which does not exist in animals, of mastering or ‘approp- 
riating’ the experience accumulated by mankind in the 
course of social history. 
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We distinguish experience of two kinds in animals: (a) 
that accumulated phylogenetically and reinforced by he- 
redity; and (b) individual experience acquired during life. 
Two kinds of behaviour mechanism correspond to them. 
On the one hand there are hereditary mechanisms that are 
either already completely ready for action at the moment 
of birth or that gradually mature during ontogenetic devel- 
opment; these mechanisms are formed in accordance with 
the general laws of biological evolution; it is a slow process 
corresponding to slow changes in the environment. In ani- 
mals these mechanisms are of fundamental adaptive impor- 
tance. 

On the other hand there are mechanisms of the acquiring 
of individual experience. Their main feature is that only 
the possibility of the moulding of behaviour that realises 
individual adaptation is fixed in them by heredity, whereas 
the behaviour itself is fixed in inherited mechanisms. Al- 
though the mechanisms of acquiring individual experience 
enable an animal to adapt itself to quickly changing en- 
vironmental conditions, their own evolution, like that of 
the mechanisms of inherited behaviour, proceeds slowly. 

In distinguishing the existence of two kinds of expe- 
rience in animals and accordingly of two kinds of mecha- 
nism of behaviour, we must specially stress that they are 
interconnected functionally as well as genetically. It can be 
taken as an established fact that the manifestation of inher- 
ited behaviour is in no way independent of individual ex- 
perience; on the other hand, individual behaviour always 
takes shape on the basis of inherited, species behaviour. 
The individual behaviour of animals thus always depends 
(a) on the special experience fixed in mechanisms of uncon- 
ditioned-reflex, instinctive behaviour and (b) on the in- 
dividual’s experience accumulated ontogenetically by means 
of the mechanism of conditioned reflexes. The basic function 
performed in animals by the mechanisms of the forming 
of individual experience consists, moreover, in the adapta- 
tion of species behaviour to variable elements of the en- 
vironment. Animals’ ontogenetic development can hence be 
represented as the accumulation of individual experience 
mediating the performance of their instinctive activity prog- 
ressively better in complex, dynamic, external conditions. 

Matters are quite different with man. Unlike animals 
man has experience of yet another kind, viz., the social, 
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historical experience he has acquired. It does not coincide 
with either species experience, biologically inherited, or 
individual experience, with which it is often incorrectly 
confused. 

What is this experience exclusively characteristic of man? 

Mankind, governed by the action of social laws, has dev- 
eloped very great spiritual capacities throughout histo- 
ry. The thousands of years of social history have done 
more in this respect than the millions of years of biological 
evolution. These advances of psychic development have 
been gradually accumulated in being transmitted from gen- 
eration to generation. This means that they were rein- 
forced. But could they have heen reinforced in the form 
of biological changes transmittable by heredity? They could 
not, because extremely rapid, accelerating historical prog- 
ress, and consequently the equally rapid change in the de- 
mands put on man’s capacities by the conditions of his 
life in society, were at variance with the much slower tem- 
pos of the biological fixing of experience. 

The advances of human historical development were rein- 
forced and passed on from generation to generation in a 
special form, namely in an exoteric, external form. 

This new form of the accumulation of phylogenetic (or 
rather socio-historical) experience arose in man because 
the activity specific to him is productive activity. Such, 
above all, is men’s main activity, their work. 

An all-round scientific analysis of this activity was first 
made by Karl Marx. Man’s activity realising the process 
of production (both material and spiritual) is stamped on 
its product; what is manifested in action, in movement, 
at the pole of man, is transformed into a fixed property 
at the pole of the product. This transformation is also a 
process in which human capacities, i.e. the advances of 
the species’ socio-historical development, are ‘objecti- 
vised’. 

Every object made by man—from a hand tool to the 
modern electronic computer—embodies mankind’s histo- 
rical experience and at the same time also embodies the 
mental aptitudes moulded in this experience. This point 
comes oul even more clearly perhaps in Janguage, science, 
and works of art. 

[In contrast to the phylogenetic development of animals, 
whose advances are consolidated in the form of a change 
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in their biological organisation itself and in the evolution 
of their brain, the advances of men’s historical develop- 
ment are consolidated in the material objects and the phe- 
nomena of ideas (language, science) that men create. The 
point hardly needs demonstrating. 

There is another process that is more complicated and 
at the same time more important for us, namely the pro- 
cess of the mastering or appropriation by separate indivi- 
duals of the advances of preceding generations’ spiritual 
development embodied in the objective things and pheno- 
mena created by them. 

From its very birth a child is surrounded by the objective 
world created by people, namely everyday objects, clothes, 
very simple instruments, and language and the notions, 
concepts, and ideas reflected in language. A child even en- 
counters natural phenomena in conditions created by men; 
clothing protects it from exposure and artificial light dis- 
pels the gloom of night. The child, it can be said, begins 
its psychic development in a human world. 

Does the child’s development, however, proceed as a 
process of its adaptation to this world? It does not; in spite 
of the widely held opinion to the contrary, the concept 
of adaptation by no means expresses the essential in child’s 
psychic development. The child does not adapt itself to 
the world of human objects and phenomena around it, 
but makes it its own, 1.e. appropriates it. 

The difference between adaptation in the sense that the 
term is used in regard to animals, and appropriation, is 
as follows: biological adaptation is change of the subject's 
species properties and capacities and of its congenital he- 
haviour caused by the requirements of the environment. 
Appropriation is another matter. It is a process that has 
as its end result the individual’s reproduction of histori- 
cally formed human properties, capacities, and modes of 
behaviour. In other words it is a process through which what 
is achieved in animals by the action of heredity, namely 
the transmission of advances in the species’ development 
to the individual, takes place in the child. 

Let us take a very simple example. In the world around 
it the child comes up against the existence of language, 
which is an objective product of the activity of preceding 
human generations. In the course of its development the 
child makes this its language. And this means that such 
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specifically human capacities and functions are moulded 
in it as the capacity to understand speech and to talk, and 
the functions of hearing speech and articulation. 

These capacities and functions, we know, are not inborn 
but arise during ontogenesis. What brings them into exis- 
tence? First of all the fact of the existence of language it- 
self in the child’s environment. As regards its inherited, 
biological characteristics, they constitute only the neces- 
sary conditions for these capacities and functions to be 
formable. 

For speech hearing to be formed in a child, for instance, 
it must, of course, have organs of hearing and the organs 
involved in articulation. But only the objective existence 
of spoken sounds in the child’s environment can explain 
why it develops an ear for speech. Even the qualities this 
hearing will have, whether it will be one predominantly 
of timbre or of tone, and what phonemes it will be able to 
discriminate, will depend on the phonetic features of the 
language the child masters. 

What does the process itself of separate individuals’ ap- 
propriation of the experience accumulated by men during 
the history of human society, and embodied in the objective 
products of their collective activity, that is to say the pro- 
cess that is at the same time one of the shaping of human ca- 
pacities and functions in it, consist in? 

We must first stress that this is always an active process. 
To master an object or phenomenon it is necessary to do 
things actively that are adequate to what is embodied in 
the object or phenomenon. When we say, for example, 
that a child has mastered some tool or instrument, we mean 
that it has learned to use it correctly and that it has formed 
the necessary motor and mental actions and operations 
for that. 

Can these actions and operations, however, be formed in 
a child by the influence of the object itself? Obviously they 
cannot. Objectively they are embodied, given in the object, 
but subjectively, for the child, they are only posed or defined. 

That being so, what leads the child to develop the re- 
quired actions or operations in itself, and the capacities 
and functions needed to perform them? It is the fact that 
its relations with the world around it are mediated by its 
relations with people and that it comes into practical and 
speech contact with people. 
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Let us examine how a baby masters such a simple thing 
as a spoon. 

Let us begin with an imaginary case. 

The baby has never seen a spoon, and now one is put into 
its hand. What will it do with it? It will manipulate it, 
move it, bang it, try to put it in its mouth, and so on. In 
other words, the spoon will appear to it from the aspect of 
its non-specific, ‘natural’, physical properties rather than 
from the aspect of the ways of using it developed by 
society, which are embodied in its shape. 

Now let us take a real case. Its mother or nurse feeds 
the baby from a spoon; a little later she puts the spoon in- 
to its hand, and the baby tries to feed itself. As observations 
have established, its movements are subordinated to the 
natural way of ‘putting what is held in the hand into the 
mouth’. The spoon in its hand is not kept in the required 
horizontal position and so food is spilt onto its bib. But 
its mother does not, of course, remain uninvolved. She helps 
the baby and intervenes in its action; in the joint action 
thus arising the baby gets the knack of using a spoon. It 
has now mastered the spoon as a human object. 

I have used example in order to pose yet another ques- 
tion. Can we assume that a baby could acquire the knack 
of using a spoon without contact, without joint action with 
adults, i.e. in the way that habits are formed in animals? 
Theoretically, of course, we can. Jt is even possible, in prac- 
tice, to put a child in such conditions that this way would 
prove to be the only one possible. But that is a completely 
abstract assumption, a Robinson Crusoesque situation. A 
child cannot in fact live and develop without practical 
and speech contact with adults. 

Let us assume, all the same, that a baby is forced to 
develop some ability or other, some habit or other, inde- 
pendently, even if only because the methods being used 
by the adults helping it and bringing it up are not suf- 
ficiently suitable. It may be successful, but how much time 
it will take, and how far behind its more fortunate coe- 
val ‘whose hand was rationally controlled’ it will lag in 
this habit! 

So as not to complicate our exposition, I have taken 
an example of the forming of motor operations, but what 
has been said becomes much more evident from an analy- 
sis of the mastering of mental actions like reading, writing, 
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and counting. It is particularly clear, in these cases, that 
their forming is a business of mastering operations built 
up in the experience of preceding generations, and that they 
cannot arise in other learning conditions than those that 
direct the child’s activity, and build its actions. We shall 
return to the process of the forming of these operations 
again, however. 

It remains to deal with yet another, last matter, the 
question of the role of individual experience in the proper 
sense in a Child’s development. I have tried to show that 
a child’s appropriating of the experience of preceding gen- 
erations is a specific process that differs from the forming 
of individual experience and from adaptation in animals 
both in the conditions in which it takes place and in its 
mechanisms. At the same time the mechanisms of the adap- 
tation of individual experience are also involved in a child’s 
development, but they fulfil the role, as we shall see, only 
of partial mechanisms realising appropriation or assimila- 
tion. That is one aspect of the matter; another is that thev 
already fulfil the function I have indicated, namely of 
realising adaptation of phylogenetic experience to changing 
external conditions. Only in man, however, does this also 
apply to the historical experience that he assimilates dur- 
ing his life. 

What we have said can thus be summed up in the follow- 
ing propositions. 

The main process characterising a child’s psychic devel- 
opment is the specific one of mastering or assimilating 
the advances of preceding generations, which differ from 
advances in animals’ phylogenetic development in not being 
fixed morphologically, and in not being transmitted by 
inheritance. 

This process is realised in the child’s activity in rela- 
tion to the objects and phenomena of the world around it 
in which these advances of humanity are embodied. This 
activity cannot, however, be formed of itself in the child; 
it is formed in practical, speech contact with the people 
around it and in joint activity with them; when the goal 
of this activity consists specially in transmitting definite 
knowledge, abilities, and skills to the child, we say that 
the child learns and the adult teaches. 

It sometimes seems that the child only puts capacities 
and psychic functions inherent in it from nature into opera- 
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tion and that progress depends on them, but that is not so. 
Its human capacities are formed in the process itself, and 
that is the essence of the second principle that characterises 
a child’s mental development. We shall now proceed to 
the exposition of that. 


2. The Development 

of Capacity 

as the Forming 

of Functional Brain Systems 


The point that the psychic capacities and functions 
formed during socio-historical development are reproduced 
by the individual through intravital acquisition rather than 
through the effect of biological inheritance faces us with 
the very complicated question of their anatomical and phy- 
siological basis. 

From a scientific, materialist standpoint, it is impossible, 
of course, to assume the existence of capacities or functions 
that do not have their specialised organs. Attempts have 
therefore been made for a long time to localise various 
higher psychic processes in definite, morphologically consoli- 
dated structures of the brain. The existence of any one ca- 
pacily or function in man has been related to the presence 
of innate brain structures corresponding to them, as the 
special organs of these functions. This was also extended 
to capacities that could only arise in man during the dev- 
elopment of society. In other words, their direct heredita- 
ry conditioning was assumed. 

While it is necessary to accept the first proposition, i.e. 
that any capacity or function is a function of a definite or- 
gan, it is impossible to accept the second one, just men- 
tioned, without reservations. It contradicts a host of well- 
established facts. 

How then are we to reconcile the view of man’s higher 
psychic functions as having their morphological, physiolog- 
ical basis, with the assertion that these functions are not 
morphologically fixed and are transmitted solely by way 
of their social ‘inheritance’? 

An answer lo this problem has been prepared by the pro- 
gress made by the physiology of higher nervous activity. I 
have in mind, above all, the classic work of Sechenov and 
of Pavlov and his successors, in particular Anokhin, and 
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also the work of Ukhtomsky. That is one side of the mat- 
ter. 

On the other hand, an answer has been prepared by the 
mass of psychological research into the forming and struc- 
ture of man’s complex psychic functions, among which I 
would refer to the work of Vygotsky (1896-1934) and his 
associates. 

The answer suggested is that, simultaneously with the 
forming of higher, specifically human psychic processes in 
a child, the brain’s functional organs that realise them are 
formed at the same time, viz., stable, reflex associations 
or systems that serve to perform certain acts. 

We already find the possibility of the intravital form- 
ing of such functional brain systems in higher animals, 
but only in man do they become ones realising real new for- 
mations in his psychic development, and does their forma- 
tion become a most important principle of the ontogenetic 
process. 

The findings of the research at our disposal make it 
possible to describe these functional organs arising intra- 
vitally in more detail. 

The first of their features is that, once formed, they 
then function as a single organ. The psychic processes 
realised by them can therefore acquire the character, as 
it were, of direct acts expressing a special capacity, like a 
capacity to judge spatial, quantitative, or logical relations 
directly. 

Another feature is their relative strength, which is ex- 
pressed in the functional systems concerned not fading, as 
conditioned reflexes do, although they are formed through the 
formation of conditioned-reflex connections. A capacity to 
visualise tactilely perceived shapes, for example, is formed 
intravitally, and therefore is completely absent in children 
who are blind from birth; but among those who have 
lost their sight after this capacity has been formed in 
them, it is preserved for decades, although any reinforce- 
ment of the tactile-optic links in them is naturally 
impossible. 

A third feature is that these organs are restructurable 
and that their separate components can be replaced by oth- 
ers, with the functional system concerned preserved as a 
whole. In other words they display a very high capacity 
for compensation. 
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To show how these functional organs are reconstructed 
we must first consider how they are formed. 

They are formed by the general mechanism of the forma- 
tion of conditioned links, but in a different way to how or- 
dinary chains of conditioned reflexes or stereotypes are 
formed. 

The links forming them do not simply reproduce the 
order of the external stimuli but unite relatively indepen- 
dent reflex acts and their developed motor efferent and feed- 
back afferent innervation into a single system. They are 
integrated, moreover, through the uniting of their motor 
effectors. 

During the formation of such a new ‘composite’ action, 
the motor effectors of these acts are linked together. This ac- 
tion, which is a functional motor system, initially always 
has a maximally developed external form. Subsequently 
the separate external motor components of the action 
formed are gradually reduced, and their links function only 
as intracerebral, intracentral ones. The action as a whole 
is reduced and condensed, and begins to operate automa- 
tically. 

In becoming part of a new action, the previously inde- 
pendent separate reflex acts understandably lose their adap- 
tive significance as a consequence of the reduction of their 
external motor links. Reinforcement or non-reinforcement 
can now. therefore, apply only to the final etfect of the ac- 
tion as a whole. That also creates the distinctive dynamics 
of these functional systerns. As the experimental findings 
indicate, it is typical of their dynamics that reinforcement 
of a system's final link leads to inhibition of more and more 
of its links, and to its further condensation; absence of 
reinforcement, on the contrary, disinhibits them. That 
is explicable, it may be supposed, by inhibition of the last, 
final link of the system causing excitation, by the law of 
induction of the links that had been inhibited. 

Externally this peculiar dynamics is manifested in these 
actions, being functional systems, having a tendency to 
develop if they come up against a difficulty. When they 
lead to the reguired end effect they are reduced more and 
more until they cease to yield that effect; then the Jinks that 
were inhibited Jast are disinhibited and the system again 
becomes effective. 

In our laboratory at Moscow University we were able to 
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trace the formation of certain sensory functional systems 
in detail experimentally, especially the system of tonal 
(pitch) hearing. We succeeded in restructuring subjects’ hear- 
ing actively in those experiments, exteriorising and tuniny 
their main motor component (attuning vocalisation of 
the perceived sound to its fundamental pitch). In our la- 
test experiments we tried to replace this component by 
another one, namely adequate toning of the muscles of the 
hand, which was specially developed for the purpose. The 
initial findings of these experiments confirm that such a 
substitution is possible. 

This research, and that of other workers on normal sub- 
jects, and the work of Luriya and his associates on mentally 
backward children, permit us to suggest the following, 
which summarises what we have said. 

A child is not born with organs ready to perform those 
functions that are the product of man’s historical develop- 
ment and that are developed in the child during its life 
through its assimilation of historical experience. 

The organs of these functions are functional brain sys- 
tems (‘the brain’s mobile physiological organs’, as Ukh- 
tomsky puts it), which are formed by the specific process 
of appropriation or assimilation described above. 

Research findings indicate that these systems are not 
formed in all children in the same way; and depending on 
how the process of development takes shape in them, and 
on what conditions it proceeds, they may prove in some 
cases not to be adequately formed at all (we have met such 
a case, for example, in the phenomenon of ‘tone deafness’ 
to a difference in the fundamental pitch of sounds). 

In these cases it is possible to restructure the functional 
systems, or functional organs, underlying these processes, 
or to form them anew, in an active way on the basis of pains- 
taking analysis of the structure of the corresponding pro- 
cesses. 

What we have said applies to systems regulated by 
speech (Luriya), and to speech itself, as well as to purely 
motor and sensory systems. 

The moulding of inner thought operations in a child is 
a more complicated bussiness, which therefore deserves 
special consideration. 
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3. The Child’s Intellectual 
Development as_ the- Form- 
ing of Menta] Actions 


We have already seen that a child’s psychic develop- 
ment takes place through intercourse, initially practica! 
contact, but it already very early also enters into speech con- 
tact with those around it. [t encounters words, and begins 
to understand their meaning and to use them actively in 
its speech. The maslery of speech is a most important condi- 
tion for its mental development because the content of 
people’s historical experience, and the experience of their 
socio-historical practice, are not only reinforced, of course, 
in the form of material things but are generalised and 
reflected in verbal, spoken form. It is in this form that the 
wealth of the accumulated knowledge and concepts of the 
world around the child appear to it. 

The child is faced with the task of mastering this know- 
ledge and these concepts. To do so, however, it must master 
those cognitive processes that are adequate to (but not, 
of course identical with) the processes whose product the 
given concepts are. 

How are these cognitive, intellectual processes fostered 
in the child? 

Two possible assumptions must be discarded here, at 
the start, as invalid. 

(1) One is the assumption, quite groundless, that a child 
possesses innate intellectual functions and cognitive opera- 
tions, and that the external phenomena acling on it simply 
bring them into operation. 

(2) The other assumption is that thought operations 
are formed in the child through the influence of its per- 
sonal, individual experience, that the child is subjected 
to influences in the course of training whose repetition and 
reinforcement have the result of developing only new con- 
ditioned links or associations in it. and that its thought ac- 
tivity is nothing else than a simple reproduction of these 
links or associations. 

This last idea is in contradiction with the facts, for such 
a way of forming thought processes would call for reliance 
on vast experience and require a very long time. In fact, 
however, the forming of thought processes in a child is based 
on relatively short individual experience and takes place 
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relatively very quickly, which is due. to the child's assimi- 
lating of experience in an already generalised form. No gen- 
eralisation can, however, be. transmitted to it ready-made, 
so to speak. An association like ‘three plus four is seven’ 
or ‘five minus two is three’ can, of course, be formed in a 
child, but it does not lead to its mastering the corresponding 
arithmetical operations and the concept of number. The 
teaching of arithmetic therefore does not begin with that but 
with the active formation of operations with external ob- 
jects, i. e. with appropriate transpositions and counting of 
them. Then these external operations are gradually convert- 
ed into verbal] ones (‘counting out loud’), are condensed, 
and finally acquire the character of internal operations 
(‘counting in one’s head’) which proceed automatically in 
the form of simple, associative acts. At the bottom of them, 
however, there are now those developmed actions with quan- 
tities that we had built up beforehand in the child. There- 
fore they can always be developed and exteriorised again 
by it. 

The mastering of concepts, generalisations, and knowl- 
edge therefore require adequate mental operations to be 
formed in the child. And for that they must first be actively 
built up in it. They arise first in the form of external 
actions that the adult moulds in the child, and only then 
are they converted into internal, intellectual operations. 

This process has been studied in quite some detail by 
Halperin and his associates. It begins with the child’s pre- 
liminary orientation in the problem, i. e. in its being shown 
the action and its product. That also constitutes the ‘ranging 
basis’ of the first actions that the child learns to perform. 
These, as we have already said, are carried out in the form 
of external operations with external things and an adult’s 
direct help. And their transformation has. already begun 
at that stage; the child learns to perform them by itself, 
they take on a more generalised character, and are reduced. 

Later, in the next stage, the actions pass to the spoken 
plane and are verbalised. The child learns to count out loud 
without reliance on external objects. At that stage the ac- 
tion takes on the character of a theoretical one; it now takes 
place as an action with words and verbal concepts. At. this 
stage there is a further conversion of the action in the direc- 
tions mentioned above, and it gradually becomes automat- 
ic. Only in the next stage is it wholly transferred to the 
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mental plane and does it there undergo further changes 
until it finally acquires all the features inherent in internal 
thought processes. At that stage it can, of course, be corrected 
and controlled by an adult, who has to exteriorise it again, 
to bring it back, for example, to the plane of audible speech. 

I have described the forming of mental operations only 
in a general way. Lacking the space to go into detail 
here, I shall limit myself simply to a few remarks. 

(1) The process does not always by any means occur in 
all three of the stages mentioned, and may begin directly 
with formation on the plane of speech, depending on the 
preceding advances in the child’s mental development. 

(2) The course of the process as a whole forms various types. 
From the standpoint of the problem of the mentally retard- 
ed child I would like simply to note the following in this 
connection. If the persons training a child primarily set 
themselves the goal of imparting knowledge of some sort 
or other and pay little attention to how the child itself 
goes about it, by what operations it solves the school] prob- 
lems it has been set, and does not check whether a further 
transformation is taking place at the proper time in these 
operations, their development can be disturbed. 

To explain what I mean, let me cite a simple experiment 
I once made in a school for mentally backward children. 

I drew attention to the fact that the pupils, while do- 
ing mental addition, were using their fingers for it in a 
concealed way. Then I asked for several saucers, gave two 
to each pupil, and told them to hold them above the desk 
while they were giving their answers. In these conditions 
it proved that the operation of adding numbers broke 
down completely in most of them. More detailed analysis 
indicated that these chiidren had in fact remained at the stage, 
as regards addition, of the external operations of ‘count- 
ing by ones’, and had not passed to the next stage. They 
therefore could not advance in learning arithmetic beyond 
actions within the first ten numbers without special help. 
For that purpose it was necessary, not to take them further, 
but on the contrary to return them first to the original stage 
of developed external operations, to ‘reduce’ these operations 
properly and to transfer them to the oral plane, in short to 
build a capacity ‘to count in their head’ all over again 

Research has shown that such a reorganisation is actually 
possible even when working with children of quite pronounced 
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mental backwardness. It is specially important that this 
approach has the effect, in cases of a slight lag in mental 
development, of completely eliminating it. 

Such intervention in the forming of mental operations 
of some kind or other must, of course, be prompt and timely, 
because otherwise the forming of the process cannot proceed 
further normally because the stage of its forming has some- 
limes not been built up by chance or has been built up incor- 
rectly, with the result that ai impression of alleged mental] 
incapacity in the child is created. 

The problem of the methods for studying a child’s intel- 
Jectual development must also be tackled in accordance with 
everything we have said above. Intelligence tests that only 
ascertain what problems a child solves and what ones it does 
not solve, but do not bring out the features of the psychic 
processes themselves, should be recognised as definitely 
unsuiled for appraising the child’s mental potentialities, es- 
pecially when we are dealing with cases of a slight degree 
of backwardness. 

It remains for me to say a few words in conclusion. The 
principles of the child’s psychological development to which 
I have deemed it necessary to draw attention do not, of 
course, exhaust all the complexities of this matter. Further- 
more, | had to ignore inany important questions that have 
been raised by the problem of mental deficiency. To avoid 
possible misunderstanding in this connection, | must mention 
the most important ones. First of all, there is the matter of 
the influence of the social conditions in which a child deve- 
lops, and on which it depends to what extent the child can 
obtain active pedagogical guidance and, when it is needed, 
special pedagogical help. Then there is the question of the 
role of inherited biological properties and individual charac- 
teristics, in particular the features of the child’s higher ner- 
vous activity, which it is impossible, of course, not to take 
into account. Finally, there are the important matters per- 
taining to the features of the emotional and motivational 
sphere of the child’s personality. 

In leaving all these problems aside J] have tried to stress 
the main point, viz., the existence of the broad, unfortu- 
nately far from always utilised, possibilities of a correctional, 
pedagogical kind, provided by research into the process of 
mental development, and the inadmissibilily of hasty, in 
essence unsubstantiated diagnoses and prognoses. 
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I may be reproached for excessive psychological and pe- 
dagogical optimism. I am not, however, afraid of such a 
reproach because my optimism is based on objective, scien- 
tific findings and is completely confirmed by progressive 
pedagogical practice. 


NOTES 


The selected papers of A. N. Leontyev published in this edition ex- 
press the main line of his theoretical and experimental research. After 
his first work, devoted to an experimental study of affective responses 
{An Investigation into the Objective Symptoms of Affective Responses 
(jointly with A. R. Luriya) in Sovremennye problemy psikhologii 
(Moscow, 1926); Experience of the Structural Analysis of Associa- 
tive Chain Series, Russko-Nemetsky meditsinsky zhurnal, 1928, 1 and 2; 
ikzamen i psikhika (Examination and the Mind) (jointly with A. R. 
Luriya), Moscow, 1929], he began to work under L.S. Vygotsky within 
the context of the latter’s conception of research into the ontogenetic 
development of the psyche [Mediated Remembering in Children with a 
Deficient or Morbidly Altered Intellect, Voprosy defektologii, 1928, 4; 
Development of the Internal Structure of Higher Behaviour in Psikh- 
onevrologicheskaya nauka (Leningrad, 1930); Razvitie proizvol’nogo 
vnimania u detei (The Development of Voluntary Attention in Chil- 
dren), Moscow, 1930]. In this period he also published his first major mo- 
nograph Razvitie pamyati (The Development of Memory), Moscow, 1931. 

From 1932 Prof. Leontyev’s work took a new path. Heading a group 
of young psychologists in Kharkov (V. I. Asnin, L. I. Bozhovich, 
P. J. Halperin, A. V. Zaporozhets, P. I. Zinchenko, O. M. Kontse- 
vaya, G.D. Lukov, V. V. Mistyuk, K. E. Khomenko, and others), 
he directed research into the development of the child’s practical in- 
tellectual activity and consciousness. On this basis he and his associ- 
ates worked on the problem of relating the structure of activity to forms 
of psychic reflection. Several of the theoretical problems that arose 
in this connection, prompted Prof. Leontyev to start research in the 
field of various psychophysiological and zoopsychic problems. At the 
same time, at the suggestion of the Kharkov Polygraphic Institute, 
he organised and directed a cycle of work of a primarily practical na- 
ture on children’s perception of illustrations. A number of papers 
were prepared under his direction in this period and published in 
Nauchnye zapiski Khar’kovskogo pedagogicheskogo instituta (Vol. 
I,X, 1939; Vol. II, X, 1941), Nuuchnye zapiski Khar’kovskogo ins- 
tituta inostrannykh yazykov (Vol. II, X, 1939), Trudy konferentsii 
po psikhologii, Vol. 1 (Kiev, 1941), and in a number of later works, 
some of which appear in the present volume. 

After resuming work in Moscow in 1935, Prof. Leontyev devoted 
his main attention to the problem of the origin of sensitivity and the 
general theory of the evolution of the psyche, completing his experi- 
mental genetic research into the origin of sensation in 1940. 

During World War II J.eontyev devoted his efforts to the urgent 
problem of restoring motor functions damaged by gunshot wounds. 
For that purpose he organised a rehabilitation hospital, of which he 
became scientific head. (The results of this work were published in A. N. 
!eontvev and A. V. Zaporozhets. Vosstanovlenie dvizheniya (The les- 
toration of Movement), Moscow, 1945, and in a number of special pa- 
pers by Leontyev and his colleagues in Uchonye zapiski MGU, 1947, 3. 

Apart from its practical value this experimental research into the 
restoration of motor processes also played an important role in elabo- 
ration of the theory of functional development, enabling the author 
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later to advance a hypothesis of the svstemic structure of psychic 
functions (1954). ; 

In the postwar years the author again returned to the problem of 
child and educational psychology. At the same time he worked on sev- 
eral questions of general psychology. The joint session of the USSR 
Academy of Sciences and RSFSR Academy of Pedagogical Sciences 
held in 1951 on Pavlov’s physiological teaching, turned his attention 
lo study of the psyche’s reflex mechanisms, which found reflection 
in his work in the following period [On the Materialist and Subjective 
Idealist Reflex Conceptions of the Psyche, Sovetskaya pedagogika, 
1951, 10; The Dependence of Associative Connections on the Content 
of Action (jointly with T. V. Rozanova), Sovetskaya pedagogika, 1951, 
10: On the Systemic Nature of Mental Functions. In: Tezisy dokladov 
na yubileinoi sessit Moskovskogo Universiteta (Moscow, 1955); On an 
Effect of the Forming of a Motor Chain Habit (jointly with M. I. Bob- 
neva). Doklady APN RSFSR, 1958, 1; and the work cited below on 
analysis of the systemic structure of aural perception.] His work on 
educational psychology, and problems of general psychology are not 
included in the present volume. 


The Problem of the Origin of Sensation 


This paper was a section of the author’s doctoral dissertation (Raz- 
vitie psikhiki, 1940). The first part set out his hypothesis of the ori- 
gin in principle of sensitivity as a capacity for elementary sensation, 
which he had developed in 1933-36. The hypothesis was originally 
formulated in several papers in Kharkov and Moscow, and was later 
presented in a special paper (A Contribution to the Problem of the 
Origin of Sensitivity) in the symposium dedicated to the 35 vears of 
J). N. Uznadze’s scientific work (Tbilisi, 1944), and also in the first 
edition of the present work (Ocherk razvitiya psikhiki); in the present 
edition this chapter has been omitted. The second part of the section 
was an exposition of his experimental investigation of the forming 
of sensitivity to inadequate stimulation, which he had carried out 
with his colleagues in 1936-39 in the laboratory he headed in the 
Institute of Psychology in Moscow, and in the chair of psychology of 
the Kharkov Pedagogical Institute. 


The Biological and Social in Man’s Psyche 


This was a plenary paper (evening lecture) read at the XVI Inter- 
national Congress of Psychology in Bonn in 1961, and published in 
Voprosy psikhologii, 1960, 6. It is reprinted here with additions. 


An Outline of the Fvolution of the Psyche 


This paper was first published as a separate publication in 1947. 
In the present edition it is printed in a much abridged new version. 
The first two chapters have been omitted and the numbering of the 
chapters altered accordingly. The other chapters are partially abridged. 

The chapter ‘The Development of the Psvche of Animals’ is a syn- 
opsis of the second part of the doctoral dissertation (Razvitie psi- 
khiki, (O40). The periodisalion of Che evolution of forms of reflection 
given in this chapter also underlies leontyev’s chapter on the devel- 
opment of the psyche in the textbook Psikhologiya (Moscow, 1948). 


436 


The matter in the last chapters of this work, viz., ‘The Origin of 
Man's Consciousness’ and ‘A Contribution to the Problem of the His- 
torical Development of Consciousness’, was intended by the author 
for a special monograph, but the material and bibliography he pre- 
pared for it were lost during the war, and in the Outline only the gen- 
eral propositions developed during his work on this monograph were 
reproduced in schematic form. Some of them, for example that on the 
structure of activity, on the meaning and personal sense of reflected 
reality, on the role of motives in the subject’s activity, were treated 
in another context in the following papers: On Certain Psychologi- 
cal (Juestions of the Consciousness of Study (Sovetskaya pedagogika, 
1944, 2); The Psvchology of the Consciousness of Study (/zvestiya 
APN RSFSR, 1947, 7); Problems of Child and Educational Psycholo- 
gy (Sovetskaya pedagogika, 1948), 2) andinthe papers on the develop- 
ment of the child’s psyche published in this volume. The problem 
of the relation of meaning as an objective linguistic phenomenon and 
as a psychological phenomenon was reviewed in a special paper 
(A. N. Leontyev and A. A. Leontyev. On the Dual Aspect of Lin- 
guistic Phenomena. Nauchnye doklady vysshei shkoly. Filosofskie 
nauki, 1959, 2). 

In 1948 the Outline (in its first edition) became the subject of a 
broad discussion. A number of the comments made during this dis- 
cussion were taken into account by the author when preparing the 
present edition. 


A Propos of the Historical Approach to Study of the Human Psyche 


This paper was published in the symposium Psikhologicheskaya 
nauka v SSSR (Psychological Science in the USSR), Vol. 1 (Uchped- 
giz, Moscow, 1959). It surveyed a problem first posed in the Outline, 
but from a general psychological angle and from new points of view, 
in particular in connection with the hypothesis of the systemic struc- 
ture of man’s psychic functions (capacities). This hypothesis was put 
forward by the author in a paper to the XIV International Congress 
of Psychology in Canada (1954), which was published in Voprasy psi- 
khologii, 1955, 1; and in several other publications [Proceedings of 
the XIV International Congress of Psychology, Montreal, June 1954 
(North Holland Publ. Co., Amsterdam, 1955); Questions scientifique 
(Paris, 1955); Psychology in the Soviet Union (\.ondon, 1968,) etc.]. 

The difference in principle between man’s individual experience, 
species’ experience, and assimilated socio-historical experience was 
also formulated by the author in a paper to the XV International 
Congress of Psychology in Strassbourg (Fducation as a Problem of 
Psychology. Voprosy psikhologiit, 1957, 1; Le conditionnement ct 
l’apprentissage. Symposium de l’-\ssociation psychologique_scienti- 
fique de langue francaise, Strassbourg, 1956 (PUF, Paris, 1958), pp 
169-216] and at the IX Congress of Philosophy in Aix-en-Province 
(.’Individu et les oeuvres humains. Les études  philosophiques, 
1957, 3: 186-188). 


The Development of Higher Forms of Memory 


This is a chapter from the author’s Razvitie pamyati published in 
1931, which presents the results of his experimental work carried out 
in 1928-30 in the psychology laboratory of the Krupskaya Academy 
of Communist Education. This research lay wholly within the stream 
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of the ideas of the ‘cultural-historical theory’ of the psyche devel- 
oped in those years by Vygotsky and his associates. It was the first 
major piece of research devoted to the problem of the mediating 
of human psychic functions during ontogenetic development; a pro- 
position about ‘circulating’ external aids and methods of remember- 
ing was developed experimentally in this work (‘parallelogram of 
development’). 

This paper, written almost 50 years ago, naturally bears the imprint 
of a stage that has passed, and contains several naive, erroncous po- 
ints, primarily those relating to the seeming contrast between the 
two spheres of psychic processes, viz., the ‘natural’ and the ‘cultu- 
ral’ (mediated). In later work carried out under Prof. Leontyev’s 
direction (P. I. Zinchenko. A Study of Involuntary Remembering. 
On Forgetting and the Recall of School Knowledge. Nuuchnye zapiski 
Kharkovskogo pedagogicheskogo instituta, 1939, Vol. 1, X; Z. M. Isto- 
mina. The Development of Volitional Memory in Children of Pres- 
chool Age. In: Voprosy psikhologii rebenka doshkol’nogo vozrasta (Mos- 
cow, 1948)], this counterposing was dropped. 


The Psychological Principles of Preschool Play 


The basis of this paper, published in Sovetskaya pedagogika, 1944, 
4, was unpublished propositions about play first advanced by Vy- 
gotsky. They are developed here, however, in the light of the new no- 
tions on ontogenetic development worked out by the author and his 
associates in 1932-40 in the psychology sector of the Ukrainian Psy- 
choneurological Academy and the chair of psychology of the Khar- 
kov Pedagogical Institute, and from 1936 in the Institute of Psy- 
chology in Moscow. These views start from the idea of the development 
of the child’s activity as a condition for the forming of its conscious- 
ness that had originally been developed in research into children’s 
practical intellectual activity (see: A.V. Zaporozhets. The Role 
of Klements of Practical Activity and Speech in the Development 
of a Child’s Thinking; V. I. Asnin. The Peculiarity of Motor Skills 
Depending on the Conditions of Their Formation; G. D. Lukov. 
On the Child’s Awareness of Speech in Play. In: Nauchnye zapiski 
Khar’kovskogo pedagogicheskogo instituta, 1939, Vol. X; A. V. Za- 
porozhets and G. D. J.ukov. On the Development of Thinking in In- 
fants. .Vauchnye zapiski Khar'kovskogo pedagogicheskogo instituta, 
1941, Vol. IV, etc.). 


A Contribution to the Theory of the Development 
of the Child’s Psyche 
This paper follows the text of an article published in Sovetskaya 
pedagogika, 1945, 4. The main points developed in it were first for- 
mulated by the author in a paper The Child’s Psychic Development 
and Education. (Nauchnaya sessiya Khar’ kovskogo pedugogicheskogo 
instituta. Tezisy dokladov, Kharkov, 1938 and in discussion article 
Pedagogy and Psychology (Uchitel’skaya gaszeta, 1941, No. 42); they 
also found reflection in several of the author’s subsequent works. 


The Principles of the Child’s Psychological Development and 
the Problem of Mental Deficiency 


This is the text of a lecture read at the inlernational seminar in 
Milan in 1959, organised by the World Health Organisation. 
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SUBJECT INDEX 


Act 


—contradiction between its need to act and the operations required 
by the actions in the preschool period—368-69 

—external act, i.e; the genetically initial form of any activity—113 

—convertion action into an operation—406-09, 413-414 

—definition and description—208, 235, 400-04 

—development— 266-67, 404 

—functions (production) function and a function of affecting 


sietion 


—object of action—401-02 

—sense of action—213, 214, 404-07 

—the possibility to arise—210-13 

—transformation of action into activity—239, 312-14 

—and evolution of activity—165, 166, 195, 196 

—and reflection—47-49, 156, 159-61, 163-65, 196, 224, 225, 325-26 

—and structure of psychic processes—181, 196, 197, 207, 266-69 

—and uniting of operations—185, 190, 191 

—animal—196, 197, 210, 211 

—definition—167, 168, 175, 176 

—emotional sphere—399-400 

—formation— 247-50, 394, 395 

—from the neurophysiology point of view—233, 234, 243, 244, 320, 
321 

(see also the Functional activity of systems) 

—human activity—215, 231, 232 

—its special features—134, 135, 249, 250, 283, 284 

—labour activity—209-15, 291, 292, 421 (see J.abour) 

—mental (see Mental activity) 

—motives of activity (see Motives) 

—of the subject—35-36 (see Searching) 

—of the subject as the condition of the origin of the sensation—113, 
117 

—principles of identification of types of activity—37, 159, 160, 165 

—product of activity—244, 247, 248, 292 

—relation to the external activity—250, 251, 271, 272 

—relation to the practical activity—210, 218, 247-49 

—structure— 247 (see also Activity, the Structure of activily) 

—subjectivist point of view—112, 117-18 

—the subject of activity—36, 37, 40, 169, 170, 197, 209-12, 214, 

—215, 238, 239, 399, 400 


Adequacy of stimuli 


—hbiological adequacy—122 

—to the receptor—126-27 

Adoptation (see Behaviour, Appropriation) 
—and reception—111-12 
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—in the problem of the origin of the psyche—9, 17 
Agnosticism 


—of the naturalistic psychology —275-76 
—psychological—8-9, 21-22 


Analogy 
—in comparative anatomy—10-16 


Analysis 

—on the pattern of the “comparator”—146-50, 320-214 

—two levels—110-11 

Antropsychism—7-8 

Appropriation (of human experience) 

— definition—422 

—ifference between appropriation and the biologieal adoptation — 
133, 184, 286, 287, 294-97, 299, SOE, 805, 806, BEI-15, 828, 329 

—in the process of intercourse—135, 423 

—mechanisms—132, 154, 294-306, 310, 325 

Aspiration (partiality)—34, 49 


Alssimilation 


—and the external action as the basis of the process—306, 307, 812-15 
—of concepts—295, 296, 310, 312 

—of the wavs of action —302, 303, 304 (see Appropriation) 

—the definition in the Vygotsky’s conception —280-82 


A ssociation—312-13 

—associationist conceptions of training 
A ttention—113 

Behaviour 


—mechanisms (congenital mechanisms and mechanisms of the form- 
ing of individual experience in the course of the ontogenctic 
development)—168, 169, 172-75, 178, 188, 273, 274, 3801-06 

—the specific structure of behaviour—327-30 

—the biological and historical type of development—329 

(see also Appropriation) 


Biological evolution 


—and human physiology—185, 274-75, 287, 288, 291, 300 

—sense of influence—167, 158, 180-82, 197, 209-14, 224-25, 229, 
232, 239, 240 

Brain and psyche 

—hbrain mechanisms of the psychic functions—151, 152, 270-72, 


324-26 
Capabilities 
—as process forming during life— 132-36, 139, 152, 328, 324 


(see Systemic psy chic functions. functional orga) 
—materialisation of human capabilities—124, 290-98, 


Conditioned activity of organism 
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—as the signal activity—127-31, 158-60 
~—conditioned reflexes’ activity in the proper sense of the word (see 
Conditioned reflex) 


Conditioned reflex 


—and development of sensory processes—125, 126, 129, 130 
—and dynamics of wants (wishes)—128, 129, 130 

—genetic aspect— 123-30 

—the origin of sensitivity—100, 105, 106, 108, 109, 121-24, 148 
—the specific features of the method—118-21, 197, 283, 284 


Consciousness—11, 16, 18, 19, 20, 204, 237, 321 


—and brain—18, 19, 296, 297 

—and reflection—20, 21, 23, 24, 203-05, 214-21, 223-28, 242, 243, 244 

—contradictions of consciousness—258, 264 

—development 

——and quality changes of consciousness—204, 222 

——the principal approach to the problem—222-25, 228, 229, 231, 
272 

—individual and public consciousness (see Individual and public 
consciousness) 

—primitive consciousness (thought) 

—process of consciousness 

——neurophysiological understanding —234-38 

——of sense—259, 260 

——the general mechanism—238-40 

—the laws of consciousness in the bourgeois psychology—222-24 


Content (phenomenal side of consciousness) 


—the changes of the phenomenal side of being conscious—246 

—conscious motives (see Motives) 

—consciously controlled—234-38, 241 

—narrowness of the conscious sphere at the stage of primitive con- 
sciousness—232, 244 

—phenomenon of “presentation”—225, 241 

—sense content—230, 231 

—structure 

——disintegrated—245, 250-52, 255, 261-63 

——functional—224, 240, 241, 244 

——integrated—255, 263-69 

——primitive integration—233, 234, 236, 237, 240, 241, 244 


Development of the child psyche 


—crisis—308, 309 

—its motive powers 

——changes of the place occupied by child in the system of public 
relations—391-96 

——leading type of the child activity—395-401, 408, 415, 416 

—the development (formation) of the child personality 

——preschoo] childhood—361, 362, 391-93, 398, 399, 403 

—-—school age—394 

——their dependence from concrete historical conditions—397-99 

——youth—394, 395 
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—the general course—410-16 

—the process of the formation of the internal intellectual operations 
(see also Intellectual operations)—431, 432 

—the process of the mental development 

——the principle of the formation of the functional brain systems 
(see Functional organs, systemic psychic functions) 

——the principle of the mastering of the human experience—134, 
135, 149-26 

—the two-factors’ theory—417, 418 

Differentiation of irritators (see Analysis) 

Liditic—334 

Elementary sensory psychic 

—the common path of changes in the organisms’ structure at this 
stage—160, 161, 162 

—the separate psychic functions (memory)—180 


—the specific features of reflection—159-62, 195, 196 
—the structure of activity—159, 160, 162-65 


Energy process in the living organisms 


—and irritability—38-51 

—and dissimilation—26-29, 38, 39 

—assimilation—26-29, 39, 42, 58, 59 

—dissociation, energy equalisation—29 

—the scheme of the energy cycle of the living organism—26-28 


Environment 


—homogeneous—4o 

—inner environment—10, 52 
—social (definition)—297, 362, 363 
—unformed—16, 43, 44 


Evolution of the nervous system—162, 163, 176, 178, 183, 192, 193, 
204-08, 288-90, 324 


Evolution of the organs and functions—196, 205-07, 302 
(see also Interconnection of the organs and functions) 
Extrasensory perception—ol 

Forgetting 

—methods of forgetting—331-32 

Function and organ 

(see Interconnection of the organ and function) 
Functional organs 


—their features—132, 135, 136, 152, 153, 362, 363, 426, 429 
—the process of formation—154, 317-23, 325, 326, 426-29 


Functional systems 


—formation of the new functional motor systems of the human being 
—140, 142, 143, 144, 306, 423, 429 

—the mechanisms of activity as the functional systems—146-48, 
150, 154, 235, 237 
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Game 
—game with a double purpose—387, 388 


Generalisation 


—and meaning—147, 227, 228 

—and word—220, 221, 310 

—of effects having biological meaning by animals—180-83, 192 
—operations (transfer)—181, 184, 185, 191, 192 

—the image of a thing—180-83, 192 


Gesture 

—definition— 220-21 

Goal 

—and motive (see Motives) 
—and personal sense—228-30 
—and tool—215-16 


—as the task—236 
—conscious goal—214, 225, 226, 234, 235 


Goal-directed actions—215, 218 (see also Actions) 
Habit 


—as operation—407 

—of barrier detour—165, 167, 179 

—physiological base of the formation—179-80 

—structure—178-91 

as of connections appeared during the forming of habits— 
158- 

—the transition of the operation to the habit—178, 190, 191 


Hearing 


—formation—136, 142-46, 1514 
—pitch (see Systemic psychic functions) 
—speech—133, 134, 137, 138 


Historical approach to the psychology as the method 

—in the analysis of psychophysiological phenomena—326 

—in the understanding of the individual psychological processes— 
268, 271-72 

Humanisation—134-36, 274 

Image of a thing—176, 181, 182, 218 

Imitation reflex—307-09 

Indifference of exitation (stimulation)—126, 128-30 

Individual 

—as the subject of the society progress—293-94 

—and public consciousness—226-28, 229-32, 260, 262, 265, 266 

Initial forms of psychic—10, 17 

Inner search 

—as the form of the search activity—113 

(see Search) 
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Instinct—168, 169, 172-74, 200-02, 302-04 

Intellect 

—and previous experience—188, 199 

—and the solution of two-phase problem—184, 185, 189-93, 211, 212 

—and thinking in the proper sense of the word—217-18 

—as the reflection of the reality-—191-93 

—its specific features—183, 184, 187, 188 

—the activily of animals that are at this stage of evolution and its 
external expression—183-84 

Intelligence quotient 

—and its measuring—417-18 

Interconnection of the organ and the function—8, 12-15, 152-53, 195, 

196, 302, 316 

Intercourse 

—animals’ relations with one another—200, 201, 207, 208, 299-301 

—as term for appropriation of socio-historic practice (see also Appro- 
priation)—134, 135, 297-99, 310 

—language as the means of communication 

(see Language) 

Interphysiological and intraphysiological activity—281, 282, 362 

Irritability 

—and sensitivity—11-16, 37-42 

—delinition—10 

—receptor’s orienting—126, 127 

Labour 


—and its role in the process of anthropogenesis—204-07 

—as the process of objectification of the man’s spiritual forces and 
abilities—133, 134, 291, 293 

—as the specific human activity—208, 209 (see also Activity) 

—mental labour—249 

—moral consciousness of labour—256-57 

—operations of labour—236, 237, 295, 296 

—tools of labour (see Tool) 

Language 

—and consciousness — 203-20 

—and definition—298 

—as the fixation of the meaning content—220, 233, 311 

—“technicised” language—360 

Laws of consciousness 

—as expression of its formal characteristics—223-24 

Law of effect—276 

Learning 


—its quality difference in the human being (see also Training)—-311-12 
—in the system of pragmatic psychology—273-74 


Life 
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—activity of living body—30-31, 34, 35 

—a process of self-reconstruction— 26-30 

—identification of subject and object—35, 270 

—interaction between an organism and its environment—10, 25, 26 
—simplest, elementary form—38 


Linguistic meanings—220, 221, 233, 240, 245-47, 259, 260, 310 
Localisation (see Brain and psyche) 


—of the psychic functions 
—of the sensation of the light under its influence on the skin—99, 
100 


Logic 
—mastering—296-97 
Meaning 


(see also Linguistic meanings) 
—ahbstraction from the real processes—220-21 
—and tools—237 
—assimilation of meanings as the form of human experience master- 
ing—226-28, 260 
—as the generalized experience of human practice—312 
—as the generalization of reality —226-28 
—definition—225-28 
—development, differentiation—258, 259 
—process of objectivity—225-26, 260 
—relation of sense and meaning—226, 230-31 
—the double usage of the term—260 


Memory 


—action as means of remembering—334-35 

—development— 328-35, 337, 338 

—development of memory during ontogenes 

——age periods of the memory evolution and its age peculiarities— 
341-49, 360-62, 409-11 

——general lines of development of mediated remembering—342-44, 
347-49, 411-14 

——parallelogram of the memory’s development— 354-62 

——relation between direct and indirect remembering—327-30, 332- 
34, 336-39, 345-50, 354-62 

—development of memory during phylogenesis—186-97 

—disturbances of higher forms of memory—337-38 

—function—327-30, 344, 345 

—of primitive and culturally-backward tribes—327-34 

—stimulus-aids of remembering internal—334-38, 345-49, 361, 362 

—stimulus-objects remembering—328-30, 332-34 

—structure of the act of remembering—327-30, 333-36, 342, 343, 
363, 354 

—the dependance of the transformation of memory function’ from 
the activity structure (see Activity) 

—volitional remembering 

—-—~and development for child—413, 414 

—voluntary recall—237, 338 
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Mental actions 
—the process of formation—311-15, 430-32 
Mental deficiency of child 


—imperfection of methods of selection—417-20 
—the possibility of elimination of the little stages—432, 433 


Mental development of child 

(see Development of child psychic) 
Metabolism (exchange of substances)—28, 29, 37, 39, 40, 42, 43 
Mnemic function 


—at the stage of elementary and the perceptive psyche—13 
—of the living matter—13 


Motives 
—and the object of activity—209-14 
—and the objective result of the man’s activity—252, 253 
—biological motive of the animal activity—196-98, 209-11 
(see also Biological sense) 
—conscious motives—238 
—consciousness of motives and development of new needs—239, 240 
—definition—229, 230 
—distinction of moral actions according to their motives—267-268 
—effective motives—402 
—“only understandable”—402-03 
—of the play activity (see Play) 
—the cognitive motives—240 
—the development of motives 
— —the appearance of new motives (shift of motive to aim)—238-40, 
400-05 
(see also Motives of the school activity) 
—the relation of motive to activity—399-401 
—the relation of motive to goal—217, 218, 229 


Movement 
—work movements— 219-20 


Naive view of the psychic phenomena—\19 
Need 

—and conditioned reflexes—129, 130 
—and motives—402 

—of animals—239 


—concretisation in objects—159 
—of human being—210-13, 238-40 


Neuro psychism—8 

Non-specific sensation (emotion) 
—affective strength—67 
—description—65, 67, 95-98 
—perseverant tendency—66 


Ontogenes—287, 288, 292, 303, 310-12 
(see also Appropriation) 
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Operation 


—activity—191, 192, 214, 215 
—conscious operation—237, 407 
Operation (as means of action) 


—definition—176 

—formation of operations at the different stages of evolution—184-88 
—labour operation (see labour) 

—transfer—182, 184, 191 


—transformation of action into operation—210, 211, 234, 235, 407, 
408 


Organism 

—and personality—275, 286, 287 
Organs of sensitivity—39-41, 49 
Orienting reaction 


—a capacity of the organism to ascertain the environmental changes— 
142-43 

—and conditioned reflex—62, 109, 126, 127 

—and sensation—101, 108-10 

—and sensitivity—52, 118, 149, 143, 144, 151 

Origin of the psyche (problem) 


—as the problem of the genesis of capacity for sensation—10 
—the principal approach to the problem—23-26 
—ways of research—7-12 


Perceptive psyche (stage) 


—anatomical and physiological foundations—176 
—origin of operations as the specific feature of the stage—179, 180-82 
—peculiarities of reflection—176, 179-82 


Personality 
—development of the child personality (see the Development of the 
child psyche) 


Personality 


—in the system of pragmatic psychology—274 

Phonematic hearing 

—the process of the forming in the child development— 410-11 

Phonemes—A4Al11 

Photosensibility of the skin 

—as the realisation of the phylogenetically ancient photosensibility— 
96-98 

—irritation towards the rays of the visible part of the spectrum— 
100-30 . 

—participation of the skin receptors—58, 59, 77-79, 82, 83, 84, 99 


—sensory conditioned reflex on the influence of the visible rays— 
104, 105 
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—the localisation—99, 100 

—the origin under the conditions of the searching activity—68, 69, 
95, 99 

—the physiological mechanism—98, 99 

—the antagonistic influence of the visible and invisible rays—90-91 

—the influence of the training of the pitch level—57-59, 64 


Photosensitivity of the skin 


—to the rays of the different parts of the visible spectrum—68, 69, 
70, 95-99 


Physiological psychology—19, 20 
Pitch 


—comparative method of measuring the thresholds of tonal hearing — 
136, 137, 138, 146, 147 

—the change—55, 57, 58, 62, 63, 82, 83, 84, 92, 121, 122, 137, 141, 
143, 144, 150 

—the conversion of subliminal stimuli into stimuli giving rise to 

sensation—55d, 57 

—the dependence from the type of activity—121, 122, 186-88, 409-10 


Play 


—change of motivation as the cause of the preschool play develop- 
ment— 382-88 

—didactic games—388, 389 

—difference from the animals’ play—366 

—dramatisation game—389 

—game with rules— 381-88 

—generalization of play activity—377-79 

—preschool play 

—relation between play and non-play activity in the preschool and 
school childhood—366-67 

—relation between the activity and the satisfaction—366 

—Yelation between the meaning and the sense in preschoo] play and 
its dynamics (play sense, to be carried away with game, using 
the object to the best effect)—375-77 

—role/plot games—380 

—imagination in preschool play—374, 376-80, 389, 390 

—its definition—366, 367 

—its motivation—366, 370, 382-90 

—the content of the action and the operation in the preschool play 
and their relation—372-75 

—the fantasy game—389-90 

—the process of the play development—379 

—the reason of the transformation of the play into leading type of 
activity and the reasons of its origin in preschool childhood— 
366-76 


Potentialities—395-96 

“Prelogical” phenomena in psychics—240-44 

Principle of “the evolution of organs of specific energies” —5t 
“Principle of the specific energy of the sense organs” —57 
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Process of the formation of psychic abilities and functions 
(see Adoptation, Systemic psychic functions) 
Psychology 


—and the criticism of the bourgeois theories about its nature and the 
methods of the analysis—18-23, 269-72 
Psychophysiological functions 


—and the activity—408-10 

—as the basis subjective phenomena (see also Systemic psychic func- 
tions) 

—definition—409 


Quality of sense 

—and receptors’ systems—147 

—in the understanding of receptors’ theory—218-20 
Racial discrimination—155 

Reception 

—and differentiation—110, 111 

Reduction 


—and renewal of the system’s links—320-22 
—of effector links in the reflexes’ systems—311, 319 


Reflection 


—necessity of psychic reflection—23-26, 47 

—reflection’s function—193-96 

—the development of new forms of reflection as the solution of the 
special contradiction—196 (see also Activity) 


Reinforcement 


—imitative movements of man 
—in the system of reflexes—319-22 


Restoration of psychological functions— 322-24 
Search 


—a “search situation” as the situation of selection-——112-19, 145 
—search’s activity 

——external 

—-—ainner “theoretical” —65, 68, 112, 113, 117, 118 


Sensation 


—and differentiation of sensitivity—42, 160-62, (see also Sensitivity) 

—signalling, mediating and orienting functions—40-42 

—the development of sensations as the psychophysiological functions 
—409, 410 

—the participation of effector processes in the rise of sensations— 
145, 146, 323, 324 

—the rise of a possibility of altering an organism's activity in rela- 
tion to its external mediums—119 

—vibrational— 147 
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Sense 

—activity’s 
(see Activity) 

—and meaning—229, 230, 233, 240, 241, 245, 246, 258-60, 263-64, 
401-06 

—biological (see Biological sense of influence) 

—sense definition in the bourgeois psychology—228 

—sense of activity and its objective meaning 

—-—the wiping out of the discrepancy—264-67 

——their discrepancy in the labour conditions in the class society — 

252-56, 260 

—the relation of motive to goal—225-29 (see also Motive): 


Sensibility—121, 122 
Sensitivity 


—and irritability (see Irritability) 

—and the function of the orienting—51, 52 

—cTriterion—41 

—its biological meaning—41, 42 

—its mediate character—97 (see Irritability sensation) 

—the condition of the origin in the process of evolution—44 

—the function of the elementary sensitivity—266, 267 

—the problem of genesis—14, 15, 42-47, 51, 53, 129, 130 

—to an unadequate agonts—5o (see Nonspecific sensation, Photosen- 
sitivity of the skin, Extrasensory perception) 


Sensory conditioned refleres—101-04 
Sociological trend in psychology—276-79 
Solution of problem 


—is the finding of an operation—184, 185 
—the possibility of the different ways of the problem svolution—192 


Species 
—and the individual—286-89, 290, 291 
Speech 


—abstract speechthought—218 

—and labour activity —246-47 

—and training—220 

—“animal’s” speech—135 

—articulated oral speech —136, 220 

—development of human oral intercourse—245-47 

—in the system of American pragmatic psychology—273, 274 
—separation of functions—246 

—speech mastering—298, 310 - °° " 

—the origin of language—218-24 ~— © 


“Stimulus-mean” —343-44 (see also Memory) 
Subjective and objective—16, 17, 18, 22, 23, 50, 514 
Syno psys—336, 337 ee 


Systemic psychic functions 


t ae 
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—and quality of sensation (see Quality of sensation) 

—as reitlecting—325 

—pathology—322 

—pitch hearing—136-40, 143-46, 151, 320-22 

a a of psychic function in the old psychology—140, 
sold 

—their organs (see Functional organs) 


Task 
—definition—236 
Test 


—in the formation of habits—178-79 
—in the solving of the intellectual problem—192 


Theories of anthropogenesis—288-91 

Theory of cultural-historical development—280-83 
Thinking 

—a sine qua non of the origin—217 

—and activity 

—and consciousness—223, 224, 243 

—as the processes forming during the life—311-13 
—in the proper sense of the word (definition) —217 
—manual thinking of apes—184 


—speech thought—218-19 
—the transition from thought to practical activity and on the con- 


trary—250-51 


Tools 


—and animals’ using of tools—208-10, 216, 217, 306 

—and origin of thinking—217 

—and the meaning—228 

—animals’ “natural implement”—196 

—definition—217 

—making of tools by human being—208, 209, 215, 216, 236, 293, 
294, 296, 297 

—the way of their using—133, 134, 216-18, 236, 237 


Training 


—animals’ learning—309 
—“material” result—323, 324 

—of any complex action—285 
—precondition of training—310 

—the mastering of knowledge—310-12 


T ropism—168-69 

Unconditioned refleres—125-29 

Unified approach to the psychological phenomena—278, 279, 285, 316 
Unity of subject's mind and activity—23-26, 36, 160-61, 225-26 
Vital activity of organisms 

—two forms—44-47, 156 
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